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Readily adapted 
for any 
branch of surgery 


WITH 


e complete head-end control from a 
grouped control unit 


e ready adjustment of position by 
a single control 


e wide range of accessory fittings 


AND IN THEATRE 
RADIOGRAPHY 


e specialist features, including 
THE SUPPLEMENTARY 


interchangeable head and foot 


flaps, perineal recess TABLE TOP 


Fully descriptive literature 


1s available on request facilitates radiography 


during operation 

enables cassettes to be 
positioned easily 

causes mimimum 
transmission loss 

has full conductivity 

allows free adjustment of the 
table top for all surgical 
procedures 


and Supplementary Table Top 


Manufactured in England by 
ALLEN & HANBURYS LTD + SURGICAL DIVISION - LONDON E2 
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a time for relaxation... 


A short time or a long time for muscular relaxation? 
B. W. & Co. provide a product for each need: 


‘A Ri E CT N E a Injection of Succinylcholine Chloride 


The first choice for procedures requiring rapid muscular relaxation of brief 
duration. 


. T U B A R i | E a Preparations of Tubocurarine Chloride 


The most widely-used muscle relaxant ; unsurpassed for prolonged procedures, 
and where profound relaxation is required. 


B.W. & CO. Muscle Relaxants 


BURROUGHS WELLCOME & CO. LONDON 
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EDITORIAL NOTICES 


EpITORIAL COMMUNICATIONS should be addressed to the Editorial Secretary, British Journal of Surgery, 
clo John Wright & Sons Ltd., Bristol. 

Original Articles are invited, and should be sent, whenever possible, to a member of the Editorial 
Committee : they are accepted with the understanding that they are contributed to this Journal only, and 
that articles and their illustrations become the property of the Journal unless the authors state, before 
publication, that they reserve the rights to themselves. Authors are asked to ensure that original illustrations 
are securely packed and adequately protected. 

REPRINTS can be supplied at a reduced price if authors will indicate their requirements at the time 
that proofs are returned. The following scale will be helpful as a guide to the cost ; 50 copies are suggested 
as a minimum number. 
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Printed Covers (£ 


An additional charge will be made for reprints containing coioured illustrations, depending upon the 
amount of extra work involved. 

BusINEss COMMUNICATIONS should be addressed to John Wright & Sons Ltd., British Journal of Surgery, 
Bristol. Remittances should be made payable to The British Journal of Surgery. 

BrnpInGc.—Handsome Cloth Cases may be obtained for binding Vol. xlvii. Cases are also available for 
some of the earlier volumes. Applications should be made to the Publishers, who will also undertake the 
binding if desired. Case 8s. 6d., post free ; Case and binding 21s., post free. 

Back NuMBERS.—The Publishers would be glad to purchase copies in good condition of No. 179, 
Vol. xliii; No. 180, Vol. xliii; No. 181, Vol. xliii; No. 187, Vol. xliv; No. 188, Vol. xliv; No. 189, Vol. xlv; 
No. 190, Vol. xlv; and No. 191, Vol. xlv. 


INSTRUCTIONS TO AUTHORS 


PREPARATION OF MS.—Papers should be submitted in yee and the author should retain a carbon 
copy. Double spacing should be used throughout, except for quotations. 


TABLES AND ILLUSTRATIONS.—Tables should be numbered in roman numerals and set out on sheets 
separate from the text. Illustrations, too, should be kept separate from the text and should be numbered 
consecutively in arabic numerals. Each figure should be referred to in the text, and the descriptive legends 
should be typewritten on a separate sheet of paper, and not put on the backs of the originals. lossy photo- 
graphs should be supplied unmounted and positive prints (not X-ray films or lantern slides), also 
unmounted, should be sent whenever possibile. Drawings should be in a finished state suitable for repro- 
duction. Coloured illustrations should be supplied where possible as paintings. When the originals are in 
the form of films the author should supply colour prints. As coloured illustrations are very expensive to 
reproduce, the author may on occasion be asked to make a contribution towards the cost. 


REFERENCES.—The Harvard System should be followed. 


In this system the name of the author and the date of the publication are given in the text; the list 
of authors quoted is put at the end of the article in alphabetical order. Each reference in the list should 
give, in order, the author’s name, initials, the year of publication (in brackets), the full title of the paper,* 
the name of the journal, the volume (in heavy type arabic numerals), and the number of the first page of the 

aper. If the author cited has written more than one paper in the year, each should be distinguished by the 
etters a, b, andc, etc. For books, the place of publication should be stated and the publisher’s name. The 
names of collaborating authors should be given in full on the first occasion, but in later citations the words 
“and others ” should follow the first name. 


Abbreviations for journals should be those adopted in the “ Worip List oF SCIENTIFIC PERIODICALS ” 
(19§2). 


Only in papers in which many and frequent references have to be made should the items be numbered ; 
the numbers may then be inserted in the text without interrupting it with a list of names. 


* As an economy at the present time, the title of the paper may be omitted. 
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SPECIFY 


brand 


LIGNOCAINE Local Anaesthetics 


RAPID + DEEP + CERTAIN + LASTING + SAFE 


XYLOTOX 
Solutions 


For major and minor 
surgery. 

4%, 1% and 2% 
solutions, plain or 
with adrenaline, in 
20, 50, 250 and 500 ml. 
bottles. 

For surface anaesthesia 
of the mucosa. 

4°, solution, plain or 
with adrenaline, in 
25 ml. bottles. 


XYLOTOX 
Pastes 


For truly efficient 
surface anaesthesia 
of the mucosa. 
XYLOTOX-NORMAL 
(without 
amethocaine). 
XYLOTOX-EXTRA 
(with 

amethocaine). 

4-0z. tubes. 


XYLOTOX 
Jelly 


For effective urethral 
and vaginal 
anaesthesia. 

For surgery use:- 

15G. and 30G. tubes 
with applicators. 

For instrument 
lubrication:- 

Boxes 12 x 1.5G. tubes. 


XYLOTOX 
Oral 


For quick, simple 
surface anaesthesia of 
the upper digestive 
tract. 

A viscous, pleasantly- 
flavoured product. 

200 ml. bottles. 


PHARMACEUTICAL MANUFACTURING COMPANY 
The Local Anaesthetic Specialists 


EPSOM - SURREY or’ 
A division of WILLOWS FRANCIS LIMITED + EPSOM AND LONDON) \__/ 
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materials for 
orthopedic work 


STETHOS ORTHOPAEDIC MATERIALS HAVE FOR MANY 
YEARS MAINTAINED THEIR REPUTATION FOR EXCEL- 
LENCE IN EVERY LEADING HOSPITAL. CIRCULAR 
STOCKINETTES SUPPLIED IN WIDTHS Iii" TO 16" 
DIAMETER. AVAILABLE IN PLAIN OR RIBBED KNIT. 
PATTERNS AND FULL PARTICULARS SUPPLIED ON 
APPLICATION. 


TO 16° DIAMETER), STIFFENED j].H.BOUNDS 


BOOK AND CRINOLINE LIMITED 


MUSLINS, SURGICAL FELTS, STETHOS HOUSE, 68 SACKVILLE STREET 


BANDAGE CLOTHS. 

BUTTER MUSLINS, BANDAGE MANCHESTER, 1 
FLANNELETTES, DOMETTES 
AND FOMENTATION FLANNELS, 


(4 lines) 
SHROUDINGS, STERILIZING TELEGRAMS: “TENDER” 


CALICOES AND TOWELLINGS. MANCHESTER. 
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GOLIGHER’S modified 
BERKELEY’S RETRACTOR 


for lower abdomen. 
Cat. No. 4D 4688. Used for rectal 
excision. Detachable blades of two 
depths for varying degrees of obesity. 


SCHACHT COLOSTOMY APPLIANCE 


Patent applied for. 


Cat. No. AD 4722 
A secure, comfortable, hygienic and incon- 
spicuous appliance giving—positive seal with no 
danger of leakage, protection from chafing and 
irritation. 


THE DISPOSABLE POLYTHENE BAG IS EASILY AND 
QUICKLY CHANGED. 


Illustrated leaflet 
on request. 


“ADDENDA OF NEW 
INSTRUMENTS” supplementing 
our complete instrument 
catalogue now available. 


GOLIGHER’S 
RECTAL SPECULUM 


Cat. No. AD 4716 


Designed primarily for internal sphincterotomy, 
this speculum affords ideal exposure for other 
rectal operations, such as removal of hypertrophied 
anal papillae under local anaesthesia, diathermy of 
benign tumours of the extreme lower end of the 
rectum and submucosal haemorrhoidectomy. The 
third blade holds the mucosa of the anterior anal 
wall out of the operation field. 


Vide: ‘‘The Lancet’’, April 19th, 1958, pages 831-832. 


Head Office: 
THE OLD MEDICAL SCHOOL 
PARK STREET, LEEDS, |. Tel: 20085 (5 lines) 
Works: St. Anthony's Road, Leeds 11. 
London Office: 
38 Welbeck Street, London W.1. 
Tel: WELbeck 8152/3 


Also at Johannesburg, Cape Town and Durban 


Manufacturers of Surgical Instruments, Hospital Furniture and Sterilizing Equipment. 


Selection of instruments 
our new catalogue .... 

\CONDON 


ROBINSON 


Cestra 
NON-ADHERENT 


Wound dressing 


A double-layer fabric constituting a 
dressing material which complies with 
all that can be required of a wound 
dressing; does not set up any kind of 
irritation in the wound; is permeable 
to air, and highly absorbent. The close, 
smooth weaving of the fabric prevents 


the granulations from growing into the 
dressing, as happens in the case of 
coarse-meshed fabrics such as gauze. 
The natural wound-healing process is 
not disturbed and the dressing car be 
removed easily and painlessly without 
damage to the wound. 


Full details and samples supplied on request 


& SONS LTD . 


WHEAT BRIDGE MILLS 


PLEASE MENTION THIS JOURNAL WHEN WRITING. 


CHESTERFIELD 
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Matburn electro-surgical apparatus has proved 

itself first choice in hundreds of hospitals throughout 
Great Britain and overseas. This is because it is 
really safe, reliable and efficient—-providing the 
noiseless high performance so vital in ever widening 


spheres of surgery. 


No other apparatus of its kind can match the entirely 
non-corrosive construction of the new Matburn 

Series II] vacuum pump unit. This has been evolved 
and designed with only surgery in mind—with 
components of stainless steel, phosphor-bronze and 


modern die-cast alloys. 


This apparatus offers you many features of current 


surgical importance. Please write for literature 


which contains the fullest information. 
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THE MAKERS OF THE ‘MEDIHALER’ 
THE FIRST SELF-PROPELLED AEROSOL 
FOR INTERNAL USE 


now introduce 


~~, 


Treatment with ‘Rikospray’ 


means application without pain or 
contamination 


simplicity and convenience in use 
economy of material and time. 


delivers a highly water-repellent protective film. 


‘Rikospray’ Silicone 


facilitates healing in the treatment 
of bedsores and napkin rash 

makes nursing easier 

comforts the bed-ridden patient 

prevents painful rubbing of atrophic skin 

avoids the irritation often produced by caked 
talcum powder in skin creases. 

‘Rikospray' Silicone contains: 

Aluminium dihydroxy allartoinate 0.5%w/v 

Cety! pyridinium chloride 0.1%w/v 


Terpineol 1.0% viv 
Silicone vehicle ad 100.0% 


Method of Use 


‘Rikospray’ Silicone should be held 6 to 9 inches from the skin and 
sprayed lightly on to pressure areas twice daily for one week. There- 
after, application once daily will often be sufficient. 


Basic NHS Price 
‘Rikospray’ Silicone is availab!e as a 
6 oz. pressurised canister... 15/4 + P.T. 
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a self-propelled aerosol for topical use 


‘Rikospray’ BENZOGAINE 


delivers a water miscible analgesic application with 
a prolonged action. 
Readily removed by gentle swabbing. 


‘Rikospray’ Benzocaine 


facilitates examination of the sensitive patient ; 
spares the patient suffering and discomfort 


‘Rikospray’ Benzocaine contains: 


Benzocaine 20.0% w/v 
Cety! pyridinium chloride 0.1% w/v 
Water miscible base ad 100.0% 


Indications 


for post-operative pain relief in gynaecology and proctology; 
to facilitate gynaecological examination. 


Basic NHS Price 
‘Rikospray’ Benzocaine is available as a 
6 oz. pressurised canister . . . . 12/- exempt P.T. 


‘Rikospray’ is a trade mark 


Ta) RIKER LABORATORIES LIMITED 
LOUGHBOROUGH, LEICESTERSHIRE. 
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‘Fiuothane’ in 


Thyroidectomy 


‘Fluothane’ anaesthesia provides excellent 
conditions for patients undergoing thyroid- 
ectomy and presents useful advantages to 


both surgeon and anaesthetist. 


Fluothane 


(Halothane TRADE MARK 


an I.C.1. discovery 


* Induction, rapid and smooth, 
relaxation of the jaw allows 
almost immediate intubation. 

* Respiration, quiet and easy with- 
out laryngeal or bronchial 
irritation. 

* Bleeding minimal; tachycardia 
readily controlled. 


* Diathermy can be used with 
safety. 

* Protection from shock; recovery 
uneventful. 


IMPERIAL CHEMICAL INDUSTRIES 


PHARMACEUTICALS DIVISION 


Ph. 8 


WILMSLOW CHESHIRE 
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destroy 
viable 
tumor cells 
during resection 
of the colon 


for carcinoma 
with 


CLORPACTIN XCB 


GLIEDMAN, M., GRANT, R., ROGERS, C., and KARLSON, K. E.: Clorpactin, 
A Surgical Adjunct; ‘Tumorcidal and Antimicrobial Properties, “Surgical Forum” 
of the American College of Surgeons, Vol. VIII, 1958. 


SOUTHWICK, HARRY W., and COLE, WARREN H.: Prophylactic and Adjuvant 
Measures in the Treatment of Carcinoma of the Colon; N. Y. State Jour. of Med., 
P. 86-103, Vol. $9, No. 1, Jan. 1, 19§9. 


BACON, HARRY E., and BERKLEY, J. L.: Refinements in Prevention of Recurrent 
Carcinoma Prior to and During Resection of the Colon and Rectum; Preliminary 
Report; J. of the Int'l. College of Surgeons, Vol. 30, No. §, Nov. 1958. 


SHIELD CHEMICAL LTD. 


17 Jutland Rd., Toronto, Canada 


Exclusive licensee for Canada of the GUARDIAN CHEMICAL CORPORATION, U.S.A. 
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SEE FOR YOURSELF 
that no case is too difficult 
for SPENCER DESIGNERS 


High back Spinal Support with shoulder straps. More Dorso-Lumbar Support Pubo- Thoracic Support. 
comfortable than cast or braces. for Intervertebral Disc Duralumin bar extending 
Extrusion. from pubis to clavicle 
gives frontal support in 
cases of forward flexion. 
Back height fits just below 
shoulder blades. 


Designed-to-order to meet the needs of the individual patient. Spencer Supports for 
abdomen, back and breasts—for men, women and children —are prescription items. Spencer 
can assist in the treatment of your patients, and save you time and bother too. Send for 
Brochure on Spencer Supports and their uses. 


SEE Spencer's new Pubo-Thoracie Support for extreme flexion cases (shown in photograph 
at far right). See Spencer Supports recommended for other orthopaedic conditions and 
disabilities. Sec features like the Spencer Abdominal Spring Pad, Outside Pelvic Binder, 
removable rigid steels, non-slip straps and slide-fastenings. See documental case abstracts 
of doctors’ patients. 


SEE FOR YOURSELF that no case is too difficult for Spencer Individual Designing. 


SPENCER (BANBURY) LIMITED 


Consulting Manufacturers of Surgical and Orthopaedic Supports 
SPENCER HOUSE + BANBURY «+ OXFORDSHIRE 
TEL. 2265 
London Office: 2 South Audley Street, W.1. Tel.: GROsvenor 4292 


Trained Retailer-Fitters resident throughout the Kingdom. Name and address of nearest Fitter on request 


APPLIANCES SUPPLIED UNDER THE NATIONAL HEALTH SERVICE 
THROUGH SUBSIDIARY COMPANY—SPENCER (SURGICAL SUPPLIES) LTD. 


Copyright 
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contemporary approach 


to wound therap y 


> CONTROLS INFECTION by wide-range antibiotics 
> STIMULATES HEALING by selected amino acids 


Bactericidal and bacteriostatic. 

Minimizes risk of developing resistant strains. 
Promotes tissue repair and granulation. 

Active in presence of blood and tissue exudates. 


Non-allergenic. 


Especially valuable in the treatment of burns, carbuncies, ulcers, and in obstetrics and recta! surgery 


FORMULA: Each gramme contains:- 
Neomycin Sulphate 5 mg., Zinc Bacitracin 250 units, 
di-Threonine 1 mg., |-Cystine 2 mg., Glycine 10 mg. 


PRESENTATION: 
Powder 5 & 15 gramme insufflators. 
Cream 5 & 15 gramme tubes. 


TRADE PRICES: 
Cicatrin Cream 5g tube 3/- + P.T. 
15g tube 6/- + P.T. 
Cicatrin Powder 5g insufflator 3/- + P.T. 
18g insufflator 6/- + P.T. 


CALMIC purely British Pharmaceuticals 


CALMIC LIMITED CREWE, CHESHIRE. Telephone CREWE 3251-7 LONDON: 2 Mansfield Street, W.1. Telephone LANGHAM 8038-9 
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Craftsman-made VESSA artificial legs are 
designed and built to individual measurements 
from only the finest materials. Joints and com- 
ponents are manufactured to meet Ministry of 
Health requirements. 

The real test of an artificial leg is, however, in 
the fitting, and the thousands of amputees who 
wear VESSA legs with absolute comfort are a 
tribute to our pre-eminence in this field. 
VESSA have also been responsible for many 
prosthetic design developments, particularly 
the development of the metal suction socket 
which eliminates the need for the conventional 
pelvic band and swivel joint attachment. 

A comprehensive refit and repair service is 
available, and very speedy attention is given to 
this work. 

Please write for complete details of 
models designed for Above-knee, Below- 
knee, Through-hip, Syme’s operation, 

and for growing children. 


Finished socket for a VESSA artificial leg. Sockets 
are hand-beaten from sheet Alclad, fitted, rimmed 
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CONSERVATIVE RENAL SURGERY—AN ANATOMICAL BASIS 
By J. B. M. ROBERTS 


THE ROYAL INFIRMARY, SHEFFIELD 


INCREASING awareness of the importance of preserving 
renal tissue has led to the development of less radical 
operations for conditions which would previously 
have been treated by nephrectomy. As these opera- 
tions are now passing from the sphere of the specialist 
urologist to that of the general surgeon it was 
thought that a review of the anatomy of the kidney 
in relation to conservative renal surgery would be of 
value. 

The anatomy of the pelvicaliceal and renal 
vascular systems will be considered in both the 
normal and abnormal kidney, for anatomical abnor- 
mality in the kidney is often associated with pathology 
and the need for surgical correction. Double and 
horseshoe kidneys, as the more common anomalies, 
are therefore included within the scope of the paper. 


THE PELVICALICEAL SYSTEM IN 
THE NORMAL KIDNEY 

The pelvicaliceal system is one of the least pre- 
dictable areas of human anatomy. A wide range of 
variation occurs, as is illustrated in Fig. 1. The 
renal pelvis may branch early into discrete, well- 
defined major calices (Fig. 1A) or may give off 
the calices abruptly at the edge of a bulbous sac 
(Fig. 

Many attempts at classification have been made, 
none of them completely successful. This is an 
expression of the complexity of the problem rather 
than of lack of thoroughness on the part of the 
investigators. LOfgren (1949, 1957), who has based his 
classification on embryological studies, states that 
the primitive renal pelvis divides into seven paired 
elements to conform with the pyramids. Fusion of 
the cranial three pairs produces the upper major 
caliceal system. The next two produce the inter- 
mediate, and the caudal two pairs the lower major 
caliceal system. He then classifies the various calices 
from their origin. These views are of some clinical 
value in describing the localization of a lesion, but 
variations in the pattern of fusion and later develop- 
ment make the picture less simple than it might be 
thought from the brief description given above. 

To the surgeon, however, the most important 
factor is the degree of precision with which he can 
define his important landmarks at operation. These 
landmarks are: first, the renal pelvis itself; whether 

1 


it is intra- or extra-renal will be of much significance 
when pyelolithotomy is being contemplated ; secondly, 
the pelvicaliceal junctions, deep within the kidney 
substance, whose accurate location is essential in 
partial nephrectomy; thirdly, the uretero-pelvic 


Cc 


Fic, 1.—Outline drawings of casts of the renal pelvicaliceal 
system, illustrating the variability of pattern 


junction, a common site of disease, which though 
usually defined with ease, may present difficulty in 
the extreme example of the postcaval ureter. 

An accurate picture of the renal architecture may 
be obtained following excretion or retrograde 
pyelography. The anteroposterior films should 
preferably be supplemented by oblique films in 
order to obtain a side view of the pelvis. Casts of the 
renal pelvis reveal that, when viewed from the 
lateral aspect, the major calices lie in one plane with 
the pelvis, though the minor calices may deviate from 
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this (Figs.: 2, 3). The importance of this factor 
will be mentioned later in relation to partial nephrec- 
tomy. An oblique or lateral film is essential in the 
presence of a malrotated kidney in order to obtain a 


Fic. 2.—Casts of the renal pelvicaliceal system, anterior view. 


general plan of the organ. Further radiological 
examination of the exposed kidney at operation, 
which provides a picture with minimal distortion, is 
often helpful. This will also be discussed further 
below. 

1. The Renal Pelvis.—The renal pelvis may lie 
chiefly within or without the renal tissue (Fig. 4). 
An entirely intra-renal pelvis is fortunately un- 
common, no example being seen in a series of 134 


| 2 3 


Fic. 4.—To demonstrate the variable relationship of the 
renal pelvis to the kidney. Type 1 is very uncommon. Type 2 
is the common finding. Type 3 was found in 1°§ per cent. 


kidneys examined; the extreme example of extra- 
renal bifurcation into the major calices occurred four 
times (1°5 per cent) (Sykes, 1959). As has already 
been mentioned, pyelolithotomy is greatly facilitated 
by finding the pelvis to be chiefly extra-renal, but 
should the extra-renal element of the pelvis be 
inadequate for exploration the overlying lip of renal 
tissue may be retracted or incised. Alternatively, 
nephrolithotomy may be undertaken. 

2. The Pelvicaliceal Junctions.—These points 
are well defined in the majority of cases. In a series 
of 100 pyelograms examined, 92 showed a well- 
delineated pelvicaliceal system with pelvicaliceal 
junctions which were easily visualized and accessible 
to surgical approach. Examples of such systems are 
illustrated in Fig. 1 A, B, C, but Fig. 1 D demon- 
strates one problem for the surgeon. Here a calix 
from the middle system overlaps one from the lower 
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and might be damaged at the operation of lower 
polar partial nephrectomy. If this should occur it is 
important that the damage either be repaired 
anatomically or, if this proves impossible and stricture 


: Fic. 3.—Lateral views of the casts shown in Fig. 2. They 
illustrate the tendency of the major calices to lie in one plane, 
though the minor calices may deviate from this plane. 


formation of the caliceal neck seems likely, ablation of 
that segment of the kidney should be performed. 
If this rule is not followed the risk of persistent 
urinary fistula is considerable (Stewart, 1955). 
Eight of the series of pyelograms examined were 
structurally complex and the choice of the level of 
section in partial resection would present difficulty. 


Fic. $.—Drawings from pyelograms of two kidneys whose 
rather amorphous nature would make the choice of level of 
section in partial nephrectomy difficult. 


Two of these eve illustrated in Fig. 5. The others 
were considerably more amorphcus than these and a 
planned resection might well have been impossible 
without extensively damaging neighbouring calices. 

It is in the operation of partial nephrectomy that 
the pelvicaliceal junction becomes of greatest 
importance, especially in the lower polar resection 
for calculi. Stewart (1952) has pointed out that if 
recurrences are to be avoided resection must be 
carried out flush with the pelvis. As a prelude to 
this procedure a direct film of the exposed kidney is 
of much value. Not only is the calculus delineated, 
but its source may very likely be indicated and an 
accurate outline of the pelvicaliceal system is obtained. 
This permits a g-od estimate of the distance of the 
pelvicaliceal junction from its adjacent pole, and as 
there is only minimal magnification on the film, 
measurements may be transferred to the kidney 
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itself with reasonable accuracy. After radiography of 
the exposed kidney (Fig. 6), the distance (a) from 
the lower pole to the pelvicaliceal junction (A) is 
measured »n the film and this point is then marked 
on the exposed kidney. A wedge is then excised 


Fic. 6.—The upper drawing shows the measurement of 
the distance (a) of the pelvicaliceal junction (A) from its 
adjacent pole prior to lower polar partial nephrectomy. This 
measurement is performed upon the radiograph of the exposed 
kidney whose pelvis has been distended = a radio-opaque 
substance. In the lower drawing a wedge, with its apex at the 
anticipated level of the pelvicaliceal junction, has been excised. 
The caliceal neck (C) has been divided at its junction with the 
pelvis. 


with its apex at the anticipated level of the pelvi- 
caliceal junction (A). After hemostasis, the caliceal 
neck (C) is accurately closed with a fine continuous 
catgut suture, and the flaps of renal tissue left after 
removal of the wedge are loosely approximated with 
vertical mattress sutures. 

As the major calices lie in one plane it is unlikely 
that a wedge resection will damage a major caliceal 
system other than that which is to be excised. 
Damage to a minor calix lying outside the general 
plane is a possibility which should be borne in mind, 
sought, and treated, should it occur. 

The most valid objection to this procedure lies in 
the risk of producing ischemia in the residual flaps 
of renal tissue. However, the clinical results appear 
to be excellent and hypertensive changes due to 
ischemia have not been reported. 
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As an alternative to this method Semb (1956) 
first dissects from the renal hilum to the junction of 
the pelvis and calix. The initial incision is made 
through the anterior wall of the renal sinus and the 
vessels are controlled as they are met. 

In upper polar partial nephrectomy operative 
technique and site of section are governed by another 
important factor. Graves (1954, 1956) has demon- 
strated the very constant course of the posterior 
segmental artery as it passes behind the neck of the 
upper major calix (Fig. 7). If section be made at 
too low a level the vessel may be damaged, with an 
ensuing infarction of the posterior renal segment. 
Stewart (1955) has stressed that section at this low 
level is unnecessary in the treatment of calculi 


Fic. 7.—Illustrates the constant relationship of the posterior 
segmental artery to the neck before continuing to supply the 
more caudal elements of the posterior segment 


forming in the upper major calix. Recurrence in an 
upper caliceal stump is far less likely than in its 
lower counterpart. This is presumably due to the 
effect of gravity. 

Section level when undertaking partial excision 
for tuberculosis will naturally depend on the site of 
the cavity or focus to be excised, and sacrifice of the 
artery may be unavoidable. 

The desirable levels of section of the pelvicaliceal 
system when operating for stone in a series of 
kidneys are shown in Fig. 8. 

3. The Pelvi-ureteric Junction.—This point 
of the renal anatomy is usually easily accessible, 
though, as has already been suggested, this may not 
be so in the uncommon case of the postcaval ureter. 
To the surgeon there are three elements of its 
anatomy which are of particular importance: (a) The 
relationship of the junction to a lower polar artery. 
(6) Occasional muscular deficiency at the junction. 
(c) The occurrence of a congenital stenosis at the 
junction. 
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The approximation of the pelvi-ureteric junction 
to a lower polar artery which has taken its origin from 
the renal arterial stem early in its course, or from the 
aorta, has been shown to occur once in every sixteen 
of a series of cadavers (Eisendrath and Rolnick, 
This occurrence brings the two structures 


1942). 


Fic. 8.—Demonstrating the desirable level of section of 
the pelvicaliceal system when undertaking partial nephrectomy 
for the cure of renal calculi (after Stewart). The upper line 
represents the lowest level consistent with safety to the posterior 
segmental artery, and the lower line indicates the minimal 
amount of tissue to be resected to avoid recurrent stone in the 
lower calix. 


into close relationship, and the formation of adhesions 
between the two is an occasional, but not inevitable, 
sequence which may lead to kinking of the junction 
with eventual urinary obstruction and _hydro- 
nephrosis. Division of the obstructing artery is 
undesirable, as this inevitably results in ischemia of 
the related segment of kidney and may produce 
infection or hypertension. Stewart (1947, 1957) has 
ingeniously circumvented the problem in_ his 
‘nephroplasty’ operation. Here the normal embryo- 
logical approximation of the two renal poles is 
exaggerated so that the line of the lower polar vessel 
comes to lie above the pelvi-ureteric junction. This 
relieves the obstruction without any assault upon the 
integrity of the pelvi-ureteric conducting system. 
The second element to be considered has recently 
been stressed by Murnaghan (1958) in his Hunterian 
Lecture on congenital hydronephrosis. He pointed 
out that the renal pelvis and ureter may normally be 
considered as a single propulsive unit consisting of 
interlacing spirals of smooth muscle. Co-ordinated 
contraction exists between the two elements and 
passes the pelvi-ureteric junction. There is no 
sphincter at this point. In certain cases, however, 
the normal smooth co-ordination is lost, and histo- 
logical examination of the pelvi-ureteric junction is 
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then said to reveal an undue predominance of 
longitudinal muscle-fibres and a possible reduction 
of the total muscle mass. These are the cases which 
present as hydronephrosis with no obvious mechan- 
ical cause of obstruction, and can best be treated by 
resection of the involved segment. 


Fic. 9.—Photograph of the posterior aspect of a double 
kidney with distinct pelves. The two ureters united at the level 
of the pelvic brim. The arteriogram in this specimen is illus- 
trated in Fig. 17. 


The third point of significance is the occurrence 
from time to time of a congenital stenosis at the 
pelvi-ureteric junction. This produces a partial 
obstruction and hydronephrosis, followed eventually 
by ipsilateral renal failure. Treatment, it is now 
generally agreed, is by resection of the area, following 
the principles enumerated by Anderson and Hynes 
(1949). 

The fairly common duplication of these embryo- 
logical anomalies makes conservative surgery the 
more important. A nephrectomy undertaken for 
hydronephrosis of congenital origin becomes doubly 
tragic when history is repeated on the other side. 


THE PELVICALICEAL SYSTEM IN 
THE ABNORMAL KIDNEY 


1. The Double Kidney (Fig. 9).—Here the 
two pelves are usually quite distinct and independent 
of each other, though occasionally they may be 
connected. When such a connexion exists the breach 
in the pelvis left behind after heminephrectomy must 
be repaired. 

It is well known that when the ureters are com- 
pletely distinct, because of the embryonic course of 
development, the upper renal segment drains by the 
ureter which enters the bladder in the lower position. 
The two ureters must therefore cross (Fig. 10). 
This low-entering ureter is quite commonly ectopic 
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Fic. 10.—Excretory pyelograms of double kidneys with distinct ureters demonstrating how the ureter from the upper element crosses 
In A, the crossing is at the level of the lower pelvis, and in B it lics midway between 


that from the lower to enter the bladder distal to it 
the kidney and the brim of the pelvis 


Fic. 11.—Photograph of a horseshoe kidney removed at 
autopsy from a newborn infant wito multiple congenital 
anomalies. The pyelogram of this kidney is illustrated in 
Fig. 13 


and may enter the posterior urethra, vagina, or vulva. 
The point of their crossing is variable. Frequently, 
however, the two ureters fuse before entering the 
bladder. 

2. The Horseshoe Kidney (Fig. 11).—Diag- 
nosis of a horseshoe kidney is facilitated by taking a 
lateral film of the patient during excretory or retro- 
grade pyelography (Narath, 1951) (Fig. 12). The 


Fic. 12.—An oblique view cf the pyelogram of a horseshoe 
kidney illustrating how it lies anteriorly to the usual site of the 
kidney. 


kidney is then seen to lie in a relatively anterior plane 
owing to the passage of the renal isthmus in front of 
the spinal column. 

Fusion of the two kidneys takes place at an early 
stage of development and may precede or follow the 
normal rotation in one or both kidneys. Because of 
this the midpoint of the fused renal mass does not 
necessarily coincide with the point of fusion of the 
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two kidneys. It is therefore important to have a good 
pyelogram demonstrating the anatomy of the two 
pelves before undertaking surgery. From the pyelo- 
gram of a horseshoe kidney illustrated in Fig. 13 it is 
immediately apparent that while the right kidney is 


JOURNAL OF 


SURGERY 


The amount of tissue forming the bridge between 
the two kidneys is very variable. The true horseshoe 
kidney is united only at the lower poles. Kidneys 
united by larger areas have been graphically, but 
somewhat inelegantly, entitled lump, clump, or cake 
kidneys (Campbell, 1951). 


THE RENAL BLOOD-SUPPLY 


The arteries of the kidney have one characteristic 
of vast importance to the surgeon. They are 
functional end-arteries and there is no significant 


ANTERIOR POSTERIOR 


Fic. 14.—Segments of the kidney supplied by their own 
vessels (after Graves). 1. Apical segment. 2. Upper segment. 
3. Middle segment. 4. Lower segment. §. Posterior segment. 


FiG. 1§.—Photographs of a model made by injecting the arterial, venous, and pelvicaliceal systems of a kidney in red, blue, and white. 


A, Anterior aspect 


Here the anterior division of the renal artery may be seen dividing into upper, middle, and lower segmental arteries 


The upper segmental artery gives off the branch to the apical segment. B, Posterior aspect. The relationship of the posterior segmental 
artery to the neck of the upper major calix is vividly demonstrated. (By courtesy of Dr. D. Sykes and the Department of Anatomy, 


University of Liverpool.) 


normally rotated the left kidney has undergone 
minimal rotation before fusion occurred. Section 
through the centre of the specimen would result in 
extensive damage to the left renal pelvicaliceal 
system. 


anastomosis between the various main branches. If a 
vessel is damaged it is inevitable that ischemic 
necrosis will follow in the renal tissue it supplies. 
The constancy of pattern of the renal arterial 
system and its significance in relationship to segmental 
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resection of the kidney have been emphasized by 
Graves (1954, 1956). He has demonstrated most 
lucidly that a definite plan exists in this system which 
varies between relatively modest limits. Appreciation 
of this enables the surgeon to avoid excessive damage 
to blood-supply, to prevent resultant renal ischemia, 
and also to obtain a less vascular field by ligation of 
segmental arteries prior to section of the kidney. 

Renal Arterial Pattern.— 

1. In the Normal Kidney.—The renal artery 
divides into anterior and posterior divisions. This 
division is not at a constant point and varies between 
the hilum of the kidney and the origin of the parent 
artery from the aorta. The anterior division supplies 
some two-thirds of the renal tissue through several 
branches which pass to segments of the kidney. 
These segments are illustrated in Fig. 14. The upper, 
middle, and lower segmental arteries are derived 


remove the necessity of a possibly tedious and risky 
dissection of the renal pedicle in search of it. 

c. The relationship of the posterior segmental 
artery to the neck of the upper major calix will be 
demonstrated. The importance of this relationship 
when upper polar partial nephrectomy is being con- 
templated has already been stressed. 

d. Brodel’s line, for so long acclaimed as the site of 
choice for incision into the renal parenchyma because 
of its avascularity, must, on these grounds, pass into 
the realms of surgical mythology. Stewart (1955) 
uses it as the desirable guide to the incision for 
nephrolithotomy, but Graves (1954) believes that a 
radial incision may prove less vascular. It seems very 
doubtful, however, that any incision into renal tissue 
will find an avascular area! Bleeding can be antici- 
pated, and so a knowledge of the vascular anatomy is 
the more important. 


Fic. 16.—Aortogram in a patient with a horseshoe kidney. The extent of the kidney is apparent in the later or nephrogram 
stage (B) of the examination. 


from the anterior division of the renal artery, as is 
also the apical segmental artery in most cases. The 
posterior division continues to the posterior segment 
as its artery of supply, giving off occasionally the 
apical artery. These various vessels are illustrated in 
the photograph of a model made by injecting the 
renal vascular systems (Fig. 15). 

Aortography or renal arteriography at the time of 
operation will produce a picture of the blood-supply 
which may be of assistance in planning surgery in 
the following ways :— 

a. In hydronephrosis due to a lower polar artery 
the volume of renal tissue supplied by the artery is 
demonstrated. As the vessel is almost invariably the 
main lower polar artery taking a premature origin it 
usually supplies the whole lower pole of the kidney 
(Graves, 1957). Adequate demonstration of this fact 
should dissuade anyone from dividing it to relieve 
the obstruction. The problem must be otherwise 
solved. 

b. In lower polar partial nephrectomy the bleeding 
may be lessened if the artery to the lower pcle is 
divided before the kidney tissue. Demonstration of 
the point of its origin from the renal artery will 


Riches (1955) states that renal angiography 
should be considered an essential investigation in all 
cases where partial nephrectomy is contemplated. 
While all would not agree with this, his views serve 
to accentuate the argument that knowledge of the 
renal arteries is most important. Naturally, desire 
for knowledge of pathologicai changes as well as 
anatomical disposition guide him to this view. 

2. In the Abnormal Kideny.— 

a. Horseshoe Kidney.—This is the common form 
of bilateral renal fusion. The blood-supply is usually 
complex and there is little doubt that contemplation 
of surgery in such an organ should be a clear indica- 
tion for aortography. Aird (1957) quotes Herman, 
who described the presence of thirteen renal arteries 
to a horseshoe kidney. The pattern varies greatly 
from case to case and symmetry between the two 
sides must not be anticipated (Fig. 16). 

b. Double Kidney.—Double kidneys usually have 
a double blood-supply, but as Fig. 17 shows, the 
supply to each half may arise from a common trunk. 
The relatively avascular zone is demonstrated; 
division through this region will not damage major 
vessels to either half. 


ap 


4 
A B 
ang 
| 
” | 
i 


THE BRITISH 


Renal Venous Pattern.—In contrast to the 
end-pattern found in the arterial system, adequate 
anastomosis exists between the veins of the kidney. 


Relatively 
avascular 
zone 


3. 17.—Tracing of the arteriogram of a double kidney 

The actual radiograph was not of sufficient 

standard to allow reproduction The level of the relatively 

avascular zone between the two elements of the kidney is 
indicated. 


Because of this, division of major veins is of lesser 
consequence than division of corresponding arteries. 
There is no segmental pattern apparent in the venous 
drainage (Graves, 1956). 


SUMMARY 


It is suggested that the undertaking of conserva- 
tive renal surgery necessitates a basic anatomical 
knowledge, and an attempt is made to present 
briefly the material necessary for this knowledge. 
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The patterns of pelvicaliceal and vascular 
systems are considered in the normal kidney and also 
in the more common anomalies, the double and 
horseshoe kidneys. 
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THE MANAGEMENT OF ORTHOPDIC PROBLEMS IN HA:MOPHILIACS 
A REVIEW OF 21 CASES 
By H. V. CROCK anp V. BONI 


FROM THE NUFFIELD ORTHOPADIC CENTRE, OXFORD 


HAMOPHILIA remains a crippling disease, despite the 
important advances that have been made by hama- 
tologists leading to the isolation of an anti-hamo- 
philic globulin fraction from blood (MacFarlane, 
Biggs, and Bidwell, 1954). The problems it presents 
to the orthopedic surgeon are still essentially the 
same as they were many years ago, but as the hemo- 
philiac is now less likely to die of hemorrhages in 
early life, most remain victims of the complications 
of repeated hemarthroses, and a few are maimed by 
the more serious sequelae of hamorrhages into their 
bones or seft tissues. 

The purpose of this paper is to present a picture 
of the experience gained in the treatment of hamo- 
philia at the Nuffield Orthopedic Centre, Oxford. 


Many of the patients have been sent for treatment of 
orthopedic disorders from the Hematology Depart- 
ment, Radcliffe Infirmary, Oxford. There are 21 
cases in this series, most of them having received 
prolonged treatment for hamarthroses and joint 
contractures. Six of these are of particular interest 
and they will be discussed in some detail: 2 had 
arthropathies of the hips and 4 of the patients had 
had large hematomas of the thighs. 


CLINICAL MATERIAL 
No attention will be paid in this paper to the 
laboratory methods used in the diagnosis of these 
cases. They have all been examined at the Hema- 
tology Department, under the direction of Dr. R. G. 
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MacFarlane, F.R.S. With the exception of one case 
of Christmas disease (Case 7) they are all true 
hamophiliacs. 

Fifteen of the total number of cases in this series 
present almost identical records as far as their ortho- 
pedic treatment has been concerned. Consequently, 
only one of these has been selected for analysis 
(Case 1). 

Case 1.—H. E., born 1936. This patient was recognized 
as a hemophiliac at the age of 6 months. He was seen as 
an out-patient when he was 7 years old and found to have 
hemarthroses in his right knee and ankle and in his left 
elbow. Radiographs of the elbow at the time were said 
to be consistent with the diagnosis of hamophilia. 
Movements at this left elbow were grossly restricted and 
the joint was swollen and painful to move. After one 
month in a plaster cast the swelling subsided and he wore 
a collar-and-cuff support for a further month. At the end 
of that time the elbow was again swollen and a new 
plaster was applied. He was discharged a month later 
when the swelling around his left elbow had subsided 
completely, though the range of movement at that joint 
was still restricted. 

He returned in 1947 with recurrent hemarthroses in 
the right knee, right elbow, and right shoulder. Again 
simple plaster casts were applied and physiotherapy 
employed after their removal. The range of flexion at his 
right elbow was about 40 on this occasion and it was 
improved to 70 within a month on this simple régime. 

The following year he came back with an acute 
haemarthrosis and a 20 flexion contracture of the right 
knee, with a range of flexion through 60. There was 
subluxation backwards of the tibia on the lower end of 
the femur. Skin traction with a 4-lb. weight was applied 
to the leg and a pressure bandage placed around the knee. 
The haemarthrosis absorbed within a week. 

The right leg was then put into a guarding plaster and 
he began to walk again. Two months later a calliper was 
fitted to this leg. 

In 1949 he returned for repairs to his calliper and a 
very remarkable improvement was noted in the movements 
of his right knee. He could extend the joint fully and flex 
it through about 120. There was no demonstrable 
synovial thickening and no tenderness. The quadriceps 
muscle was grossly wasted. 

In 1950 the range of movement at his right knee was 
found to have decreased. He could flex it to 90 from the 
fully extended position. There was a 40 flexion contrac- 
ture of his left knee and he could flex the joint to 120 . 
He had an acute haemarthrosis of the left shoulder in 
August, but this settled down rapidly after rest in a sling. 

When reviewed in 1953 he was able to flex his right 
knee to 100 and his left knee from § to 100 . 

In 1955 he was very well indeed and he did not com- 
plain of any marked disability in the use of any joint. He 
had had only one minor bleeding episode during that year. 

In 1956 he developed another mild hemarthrosis in 
his right knee, but his condition was described as other- 
wise quiescent. 

He injured his right knee again in 1958 and was 
readmitted for correction of a §0 flexion contracture that 
had developed in it. There was marked wasting of the 
muscles of the right thigh and leg, both of which felt 
quite hard. Radiographs of this knee showed cartilage 
erosion compatible with hemophilic arthritis. 

After 8 weeks of traction on the leg the contracture 
was reduced to within 15 of full extension. 

He developed an acute and very painful haemarthrosis 
of his right shoulder at this stage. Three thousand units 
of hyalase were injected into the joint and produced a 
rapid relief of symptoms. However, this episode was 
followed by a bout of loin pain and he was thought to have 
had a hemorrhage into his right kidney. These symptoms 
eventually subsided without treatment. 
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This young man was seen last in February, 1959, when 
he had a 20 flexion contracture at the right knee. He was 
continuing to wear a back splint. The range of movement 
at this right shoulder following the acute hamarthrosis 
had returned to normal. 

At the age of 22 years he was still attending a training 
college. 

Case 2.— J. L., born 1945. This boy, a known hamo- 
philiac with a past history of numerous hemarthroses 
affecting various joints, was seen in 1954, aged 9 years. 
He complained of pain in his right leg, which had come 
on spontaneously eight months earlier. His symptoms 
had persisted in spite of prolonged bed rest. He was 
found to have an abduction contracture of 10 at his right 


18.—Case 2, Nov. 30, 1954. 


hip-joint, with gross limitation of all movements except 
that of flexion, which was normal. 
A radiograph was reported to suggest “avascular 


changes in the head of the right femur’’. The appearances 
were said to be consistent with Perthes’ disease, though 
the child was 9 years of age and should have had the 
vessels of the ligamentum teres well into the epiphysis 
(Trueta, 1957). 

Three months later, after a period of immobilization 
on a frame, further significant changes were noted on the 
X-ray films (Fig. 18), particularly that the joint space 
was a little diminished as compared with that on the left. 
The lesion was thought to be avascular. It was showing 
granulomatous permeation as occurs in hamophilia and 
considerable swelling in the soft tissues around the joint, 
a feature departing from the usual in simple Perthes’ 
disease of the hip. 

The boy remained in hospital for 476 days, during 
which time he was treated on a frame for 10 months and 
subsequently mobilized in a pool, and then treated with 
gentle exercises. Bleeding from his nose and several 
episodes of acute hamarthroses into his elbows and knees 
combined to complicate his convalescence. Apart from 
blood transfusions, all of these lesions were treated 
conservatively by splinting and later by exercises. 

He was discharged home in December, 1955, and at that 
time he could move his right hip-joint through a useful 
range (flexion 0 -45 , extension 10 , abduction and ad- 
duction 10 each, internal rotation o , external rotation 10 

When seen one year later very little movement occurred 
at this hip—in fact, on clinical examination it appeared 
almost fused. 

The progressive changes of femoral head resorption, 
joint surface disorganization, and the marked increase in 
the size of the right femoral neck at the metaphysis are 
seen in the accompanying illustrations (Figs. 18-20). 
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Fic. 19.—Case 2, Sept. 10, 1955 


Case 3.—C. B., born 1948. This boy was seen in May, 
1958, aged 10 years. He complained of pain in the region 
of his right hip-joint, which had been present for about 
two weeks and was causing him to limp. He was a known 


Fic. 21 —Case 3, Jan. 13, 1958. 


hemophiliac with a positive family history of male 
bleeders and a past history of bleeding episodes from the 
age of 4 years. He had had fresh blood transfusions on 
two previous occasions because of severe hemorrhages. 

In June, 1958, on admission to hospital, he was found 
to have some limitation of abduction (30 ) and rotation 
(10 ) at his right hip-joint, but the other movements at 
this joint were normal. He did not complain of any pain 
on movement. 

He was placed on an abduction frame and instructed 
to do muscle exercises. While still in hospital he had 
several bleeding episodes, with the appearance of a large 
hematoma in one axilla and extensive biood-loss from a 
tooth socket on several occasions. He was treated with 
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FiG. 20.—Case 2, Sept 
es femoral neck is 1 cm. wider t 
of the left femur. 


12, —_ The metaphysis of the 
n the corresponding zone 


Russell viper venom locally and a transfusion of fresh 
plasma for the bleeding gum. 

The accompanying illustrations show a normal 
radiograph of his right hip taken in January, 1958, and 
one taken following the onset of changes in his right 
femoral head (Figs. 21, 22). 

This boy is still under treatment. 


FiG. 22.—Case 3, June 13, 1956. 


Case 4.—P. McB., born 1938. This patient came 
under observation with hemophilia in 1943. He had had 
a contracture of his ‘left knee for some years. In 1946 an 
attempt was made to correct this deformity using traction 
on the leg, but this had to be abandoned because he 
developed a hematoma of the left thigh. In 1947, at the 
age of 9 years, he had a below-knee amputation of his 
right leg when gangrene followed the appearance of a 
haematoma in the calf. 

He was seen again in 1949 with a view to correcting 
the 90° flexion contracture of his left knee. However, no 
attempt was made to do this as there was a large bruise 
present on the outer side of the posterior aspect of his 
left thigh—in the region where the maximal pull would be 
exerted if traction were applied to the leg. 

This hematoma began to resolve after three months. 
At the end of this time a turnbuckle plaster was applied 
to his left leg and this was followed by a series of plaster 
casts with wedging. Seven months later the left knee had 
straightened to within 5 of full extension. His left leg 
was then fitted with a calliper and he began to use a pylon 
on the amputated right leg. During this period he 
developed a hematoma around one eye, a bleeding tooth 
socket, hematuria, and an acute hemarthrosis of his right 
wrist. 
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Radiographs of his left leg taken in 1955 (Figs. 23, 
24) showed bone changes in the femur and soft-tissue 
calcifications—the results of previous bleeding into the 
thigh. 


1G. 23.—Case 4, Nov. 15, 1955. Showing the upper half 
of the left femur. 


FiG. 25.—Case 4, Nov. 20, 1958. Showing the upper half of 
the left femur. 


In 1956 he was fitted with a new artificial right leg, and 
with a calliper on his left leg he was able to walk satis- 
factorily. Repeated bruising of the stump and several 
episodes of severe bleeding into his left thigh forced him 
to give up all attempts at walking. On two occasions he 


experienced sudden painful swelling of his left thigh and 
he was given transfusions of fresh human plasma both 
times to allay the hemorrhage which was occurring into 
the thigh. 


Fic. 24.—Case 4, Nov. 15, 1955. Showing the lower half 
of the left femur and the knee-jomt 


FiG. 26.—Case 4, Nov. 20, 1958. Showing the lower half of 
the left femur and the knee-joint 


When examined in April, 1959, he was found to be in 
good health. Against all advice he had abandoned the pro- 
tective calliper for his left leg. He was able to move about 
freely in a wheelchair and to get out of it into an invalid 
car. He was working quite happily as a clerk in an office. 
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Fig. 28 shows the appearance of his limbs at the 
time of examination. His left thigh 9 in. above knee level 
measured 26 in. in circumference. The skin over the 
lower part of the thigh was stretched but not greatly 


Fic. 27.—Case 4, April 15, 1959. The bony pelvis appears 


normal. 


thinned. 
felt along the length of the femur. 
left leg appeared normal. 

Fig. 27 shows the radiological appearance of his 
pelvis, the significance of which will be referred to in the 
Discussion. 

Case §.—J. J., born 1954. This child was first diag- 
nosed as a hamophiliac at the age of 14 months. His 
parents brought him to hospital in May, 1955, stating 
that a swelling had appeared in his right leg on the 
preceding day and that he would not walk. 

At that time there was a swelling in the region of the 
inner aspect of his right groin and gluteal fold, extending 
around over the greater trochanter. The hip-joint was 
half flexed at 30 in some external rotation and movements 
appeared to be painful. 

Two attempts were made to aspirate the swelling, 
without success. Radiographs showed a large soft-tissue 
swelling of the right thigh. 

The muscle spasm about his right hip subsided after 
one week of gentle traction. He was then transferred to 
the Hematology Department for thorough investigation 
and he was found to have classical hemophilia. 

Over the past four years he has had various bleeding 
episodes, the worst following an injury to his tongue. He 
has had several blood transfusions during this time. His 
joints have remained remarkably free from trouble, but 
he still exhibits a tendency to develop hamatomas in the 
soft tissues of his extremities after minor injury. 

When reviewed in April, 1959, he appeared to be 
normal. There was no evidence of residual trouble in 
either thigh, though he had had bruising of both thighs 
within a year of this examination. Radiographs of his 
legs and pelvis were normal. 

Case 6.—C. F., born 1944. This boy had a past 
history of hemarthroses into various large joints. In 
1951 he was treated as an in-patient with turnbuckle and 
plasters for a flexion contracture of his left knee. During 
1952 and 1953 he had numerous episodes of bleeding 
into his elbows, ankles, and knee-joints. Following one 
episode of bleeding into and around his left elbow he 
developed a partial wrist-drop. 

He was readmitted in August, 1953, with a tense 
hemarthrosis in the right knee and a tense swelling of the 
whole of the right thigh. The maximum girth of the thigh 
was 19} in. He was markedly anemic, with a Hb of 49 


On palpation irregular hard masses could be 
Below the knee this 
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per cent, 7:2 g. per cent. Following a transfusion of 
fresh blood his thigh became less tense. An attempt to 
aspirate the hemarthrosis failed and 1000 Benger units 
of hyalase were then injected into the joint. At the end of 


FiG. 28.—A, Photograph taken in April, 1959, to show the 
appearance of the affected limb. B, View from behind. Note 
the normal appearance of the buttock. 


three weeks the thigh was almost back to its normal 
dimensions. 

He was seen again in March, 1959, for tne first time in 
two years. He had been extremely well in the interim and 
had had no further symptoms referable to his right thigh 
since the bleeding into it in 1953. He was wearing a 
simple calliper on his left leg and he remarked on the 
extraordinary freedom he had enjoyed since it had been 
fitted over a year ago. Previously he had suffered 
repeatedly with painful hamarthroses in that joint, being 
rarely free from symptoms for longer than a fortnight at a 
time. In addition he carried light moulded leather-hinged 
splints on both elbows, but apart from some limitation of 
movements at these joints he had no complaints. 

On examination his right thigh appeared slightly 
wasted but otherwise normal. The circumference 9 in. 
above the knee-joint was 16} in. The right knee-joint 
was somewhat swoilen but not tender and its range of 
movements was only slightly restricted. ‘I here was a mild 
valgus deformity. His left knee could be extended fully 
and in the calliper he could walk with only a slight limp. 

Radiographs of his right thigh revealed no abnormality 
in the soft-tissue shadows and the femur appeared to be 
normal. 


Case 7.—P. H., born 1946. This boy was diagnosed 
as a bleeder at the age of 3 months, following severe 
haemorrhages after circumcision. He is classified as a case 
of Christmas disease. 

He was seen in 19§6 with joint contractures affecting 
both knees and both elbows. He had had twelve previous 
admissions for hamarthroses. 

In January, 1957, he complained of an aching pain in 
his right thigh over the preceding three days; a large 
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haematoma began to appear. It increased in size and his 
pulse-rate began to rise. The thigh circumference g in. 
above the knee was 13 in. Following transfusions of 
fresh blood and fresh human plasma the haematoma 
gradually decreased in size. 

When he was seen again in March, 1959, he was in 
good health though he had not walked for one year. He 
had been making excellent progress academically at his 
home under the guidance of special tutors. 

On examination his right thigh 9 in. above the knee 
had a circumference of 17 in.—1 in. greater than that of 
the left thigh at the corresponding level. 

There was a small hematoma to be felt in the skin 
over the posterior aspect of his right thigh in its upper 
third. This measured about 1 in. in diameter and was 
outlined roughly by a bluish-green discoloration of the 
skin. The thigh appeared and felt otherwise normal. 
The right knee was slightly swollen and gross retropatellar 
crepitus was felt on movement. Both knees lacked about 
§ toro of full extension. 

Radiographs of the right thigh did not show any 
abnormality in the soft tissues wr the bone referable to 
the hematoma which had been present in 1957. 

Arrangements were made for further rehabilitation 
with a view to getting this boy on to his feet again. 


DISCUSSION 


A study of our patients, illustrated by Case 1 in 
particular, shows clearly that these people require 
regular supervision and constant protection for their 
major joints once they have been affected by hamar- 
throses. 

The appearance of a haemarthrosis usually 
introduces a train of events which will follow on over 
many years and lead eventually to varying degrees of 
joint damage. Joint contractures soon follow hemar- 
throses and then muscle wasting occurs around the 
joints along with gross osteoporosis. After repeated 
episodes of bleeding joint cartilage erosion heralds the 
final stages of joint destruction. 

It is striking to note that joint effusions and 
hemarthroses may be absorbed rapidly when joints 
are immobilized; indeed that is why joint aspiration 
was attempted on very few occasions in this group. 
It was carried out in two or three cases, but little 
fluid was obtained. Likewise the use of hyalase in 
treating hemarthroses was confined to a few selected 
cases, and on this basis we cannot assess its real value. 
McAusland and Garland (1952) have used it routinely 
and with apparent success in a small series of cases. 

In hemophiliacs there is a definite risk of pre- 
cipitating hamorrhage when introducing a needle 
into a joint to aspirate old blood. Consequently 
there is little place at present for systematic joint 
aspiration in the treatment of hamarthroses in 
these patients. There would seem to be some place 
for the procedure when the pain caused by a tense 
hemarthrosis is not promptly relieved by analgesics 
and efficient immobilization. 

The relation of repeated joint bleeding to final 
joint damage is still a problem of major importance. 
Obviously there are many factors to be considered 
and some of these are already well known: viz., sub- 
chondral hemorrhages, malalinement of weight- 
bearing surfaces following joint contractures and 
subluxations (Collins, 1949). The former along with 
intraosseous hemorrhages elsewhere in bone remain 
at present beyond direct control. The latter can be 
treated adequately by the orthopedic measures 
already outlined in the case notes. However, the 
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question of the exact role of blood in the joint with 
respect to eventual cartilage damage needs further 
elucidation. There is good evidence that one of the 
protein fractions of the plasma—plasmin—can act as 
a chondrolytic agent under certain circumstances 
(Lack, 1958). This problem is being investigated 
further at this Centre. 

It is the impression of those who have observed 
cases over many years and in different centres 
(MacFarlane, 1959) that the patients who do best are 
the ones who are kept mobile. Excluding the argu- 
ment that these cases are the less severely affected 
anyway, it seems logical that this should be so in the 
light of experimental evidence advanced by Geiser 
and Trueta (1958) in their paper on muscle action, 
bone rarefaction, and bone formation. Thus in the 
Nuffield Orthopedic Centre protection of the joint 
by immobilization is correlated with methodic and 
repeated isotonic muscle contractions to maintain 
muscle power and bone density. Afterwards activity 
and protected weight-bearing will certainly tend to 
counteract the factors which lead to osteoporosis in 
these cases, so that the bone structure will retain its 
normal arrangement and the joint cartilage resting on 
it will remain intact for a longer period. 

Our experience is in accord with Jordan’s (1958) 
on the importance of adopting a hopeful outlook in 
the treatment of hemophilic arthropathies, as good 
functional results may be achieved with orthopedic 
rehabilitation despite extensive joint destruction. 

We have been very impressed by the results of 
gentle traction in overcoming deformities. The 
joints must be protected afterwards by the continued 
use of a suitable protective splint; one of the best 
examples we can cite of the benefit that a patient may 
derive from wearing such a splint is Case 6. 

De Palma and Cottler (1956) have advocated a 
more radical approach to the correction of certain 
deformities in hemophiliacs by operation. They 
record successful procedures such as osteotomies, 
carried out after the temporary correction of the 
bleeding tendency by transfusion. In this Centre an 
extremely conservative attitude towards the treatment 
of long-established deformities has been maintained. 
Attempts to correct the bleeding tendency have been 
reserved for very special occasions such as to allay 
disastrous bleeding or to permit a life-saving opera- 
tion or an operation requested particularly by a given 
patient to make his life more bearable. In the light of 
our analysis this seems to be a wise policy. 

Winston (1952) reported 7 cases of hemophilic 
arthropathy of the hip. Cases 2 and 3 in this series 
provide further examples. It is possibly too early to 
draw conclusions about our third case, but it does 
seem to differ from the second in one important 
respect—in that there has never been any large 
hemarthrosis in this hip-joint. Consequently we 
hope that if no new hemarthrosis occurs the boy will 
be left with a moderately deformed femoral head and 
relatively intact cartilaginous joint surfaces. The 
association of avascular changes with a long-standing 
hemarthrosis has led to a disastrous result at an early 
age in Case 2. 

In view of the grave prognosis in most of the 
reported cases, the four patients who had hama- 
tomas of their thighs in our series merit careful 
consideration. 
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Case 4 conforms with many of those to be cited 
from the literature. 

Once bone changes have appeared in association 
with so-called hemophilic pseudo-tumours or blood 
cysts, then adequate protection for the limb is vital. 
Bone destruction is likely to continue as the cysts 
increase in size with repeated episodes of bleeding. 
The risk of pathological fracture following trivial 
trauma becomes high and non-union is to be expected. 
A search should always be made for involvement 
of the pelvis by the spread of the process to the 
buttock. If this has occurred then the prospects for 
the success of elective limb ablation are greatly 
reduced. 

There is an interval of three years between the 
films shown in Figs. 23, 24 and Figs. 25, 26. 
The changes which have taken place in the femoral 
shaft in that time make the dangers of pathological 
fracture very real. Furthermore, the walls of the 
cyst adjacent to this area of the cortex are now partly 
calcified and it is apparent that some of these cysts 
are lying very close to the skin. The additional 
hazard of rupture of a cyst through the skin therefore 
presents itself. 

Fraenkel, Taylor, and Richards (1959) presented 
a careful study of the pathology of hamophilic blood 
cysts of the thigh based on the findings in 2 cases. 
They reviewed the literature and reported on the 
7 cases which had been sufficiently documented, 
other reports having been considered inadequate. 
Fraenkel’s cases had both died, as had § of the 7 cited 
from the literature. These authors appear to have 
overlooked the important article of Ghormley and 
Clegg, though from a purely pathological point of 
view they may have considered this paper of limited 
use. 
Ghormley and Clegg (1948) found only 6 reports 
in the literature on extensive changes in bones in 
hzmophilia. Among the 44 cases reviewed in their 
article they cited 3 examples of hemophilic pseudo- 
tumour of the thigh, each resulting in the death of 
the patient. Two cases died of infection following 
breakdown of the skin of the thigh. One died 9 
years after the first appearance of the thigh hematoma, 
aged 26 years. The other died at 46 years, 4 years 
after a pathological fracture of the femoral shaft, 
which had never united. 

The third case in their series was a man who had 
first developed a hematoma of his thigh in 1910. 
This had absorbed down to a small mass 3 cm. in 
diameter. Twelve years later it began silently to 
increase in size. In 1932 he sustained a fracture of 
the femoral shaft at the site of the swelling. This 
failed to unite. He was admitted to hospital in 1935 
when the tumour was 25} in. in circumference. He 
died in 1943, aged §5, 33 years after the appearance 
of the hematoma, following rupture of this mass, 
which had reached the enormous size of 39 in. in 
circumference. 

The cases discussed by these authors had been 
treated by various methods such as aspirations, 
incision and drainage, or cyst excision and finally 
limb ablation. 

Fraenkel (1957) pointed out that small hama- 
tomas may disappear rapidly in these patients. 
Cases 5-7 confirm the fact that even large thigh 
hzmatomas may be absorbed providing appropriate 


measures to stop the bleeding are undertaken 
promptly. In Case 7, although the only suggestive 
evidences of past trouble with his thigh are the 
observations that it has a slightly larger circumference 
than his other thigh and tendency to local bruising 
persists, it seems to us that he is the most likely of 
these three boys to have further serious trouble from 
bleeding into the thigh. Being a victim of Christmas 
disease, he will not benefit from the use of available 
preparations of antihemophilic globulin (AHG). 

From the evidence available we conclude that 
surgeons have on occasions delayed too long before 
offering radical operation to advanced cases of the 
type illustrated by Case 4. We suggest that ablation 
of the limb should be considered as an elective 
procedure in such cases, full advantage being taken 
of the prophylactic use of animal AHG and fresh 
human blood over the necessary period. Pitney 
(1959) has discussed the major problems involved 
in preparing these patients for operation. 

In presenting this review we have attempted to 
highlight the three guiding principles which have 
governed the management of orthopedic problems 
in hemophiliacs at this Centre. These are:— 

1. To provide adequate protection for affected 
limbs while maintaining the patients’ physical activity. 

2. To reserve the methods of correcting the basic 
bleeding defect for use in extreme emergencies, under 
the guidance of the Hematology Department. 

3. To be prepared to offer radical surgery as an 
elective procedure in certain grave cases such as those 
with blood cysts of the thigh which are showing 
signs of progression. 


SUMMARY 


1. A review of 21 cases of hemophiliacs requiring 
orthopedic treatment is presented. 

2. The importance of persisting with the use of 
conservative methods of treatment is stressed. 

3. This series includes 2 cases of hemophilic 
arthropathy of hip-joints and 4 cases of large hama- 
tomas of the thighs. These are discussed in some 
detail. 

4. Attention is drawn to the role of surgical 
treatment in rare advanced cases of hamophilic 
blood cysts of the thigh. 
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MALIGNANT DISEASE OF THE NOSE AND NASAL SINUSES 
IN EAST AFRICA 


By PETER CLIFFORD 


KING GEORGE VI HOSPITAL, NAIROBI, KENYA 


In East Africa the incidence of malignant disease of 
the nose and nasal sinuses shows a striking difference 
from that seen in Europe or America. Kenya is still 
a developing country and radiotherapy is not yet 
available here. This paper describes those cases seen 
at the King George VI Hospital, Nairobi, during the 
five-year period 1954-8 (Table 1), and discusses the 
form of surgery adopted to treat some of these patients. 


INCIDENCE 


Malignant disease of the nose and nasal sinuses 
is relatively more common amongst African hospital 
patients than in Europe or America. Wille (1947) 
found that only 1°62 per cent of the cancer patients 
admitted to the Norwegian Radium Hospital suffered 
from malignant tumours of this area. Williams (1950) 
has quoted an annual admission of 2-4 cases of car- 
cinoma of the antrum out of a total of 2000 admissions 


Table I1.—NUMBER OF CASES ADMITTED TO KING 
GeorGE VI HospITAL, 1954-8 


7S Nasal cavity and 
snuses 

S$! Mouth and 
pharynx 

54 Esophagus 

19 Stomach 


1! Bowel 


3 Rectum 


— + 
50 60 70 80 


10 20 30 40 


for malignant disease to St. Bartholomew’s Hospital, 
London. Heatly (1953) believes that in America 
malignant tumours of this area form less than 2 per 
cent of all neoplastic growths of the upper respiratory 
and alimentary tract. 

In the five-year period 1954-8, 65,497 patients 
were admitted to the King George VI Hospital, 
Nairobi. Of these, 644 suffered from malignant 
disease, or 10 per 1000 admissions; 75 patients had 
growths of the nose or anterior group of nasal sinuses. 
The incidence of malignant disease of the nose and 
nasal sinuses was thus 1°15 per thousand admissions, 


and 116-5 cases per thousand malignant cases admitted 
(or 11°6 per cent). Though Wells (1931) has pointed 
out how misleading hospital statistics can be, as cases 
are subject to varying degrees of selection, this relative 
incidence is much higher than that reported from 
American or European hospitals. 

Knowelden (1957) has commented on the dif- 
ferences between European and Uganda malignancy 
figures, and Table IJ shows that these differences also 
exist in Kenya. Whereas in Europe the major 
incidence of carcinoina lies in the abdomen, with a 
progressive decrease towards the mouth and pharynx, 
the exact opposite applies in East Africa. It is im- 
possible to state definitely the reasons for this, but 
the following points may be significant :— 

1. The native population of Kenya has a very low 
standard of living. The Registrar-General’s Decen- 
nial Supplement, England and Wales, 1931, shows 
that cancer of the upper alimentary tract from mouth 
to pylorus has an unmistakable social-class gradient, 
tencing to maximal levels amongst the unskilled 
classes, and it was considered that the significant factors 
were the general economic circumstances, home life, 
and dietaries rather than a particular occupation. 

2. It is known that exposure to certain fumes and 
dusts, e.g., chromates, nickel, and arsenic, is a 
causative factor in some cases. Most Africans still 
live in huts, in which no allowance is made for 
ventilation. Cooking fumes and fire smoke can only 
escape through and about a heavily thatched roof. 

3. Chronic suppurative and vasomotor rhinitis 
are common amongst the African, and severe atrophic 
rhinitis is frequently seen. Capps (1950) and Win- 
born (1955) considered that the change from a colum- 
nar to a squamous type epithelium due to an irritative 
metaplasia is aetiologically significant. 


SYMPTOMATOLOGY 


In the African, signs and symptoms are generally 
those of extra-antral extension, and patients may have 
had symptoms for as long as one year before deciding 
to come to hospital, and by then the condition may 
have reached an extremely advanced state (Figs. 29, 
30, 34, 35). 

The presenting symptoms depend on the site, the 
histology, and the presence or absence of infection. 
Teeth have usually been removed in an effort to 
relieve pain before the patient seeks more expert 
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advice. Nasal obstruction and epistaxis are not 
uncommon, but orbital displacement and malar 
swellings are generally very pronounced before the 
African patient becomes concerned. 


Fic. 29.—Squamous epithelioma, left antro-ethmoidal area. 


IG. 31.—Round cell sarcoma, regarded as a neuroblastoma, 
left maxilla. Inoperable 


SURGICAL ANATOMY 
The nasal sinuses may be divided into two 
groups :— 
1. An anterior group, comprising the frontal, 
maxillary, anterior, and middle ethmoidal sinuses. 
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2. A posterior group comprising the sphenoidal 
and posterior ethmoidal sinuses. Malignant growths 
in this area may be considered with tumours of the 
post-nasal space, from the point of view of symptom- 
atology, treatment, and prognosis. Surgery has 
nothing to offer to these patients. 


Fic. 30.—Adenocarcinoma, left antro-ethmoidal area. 


FiG. 32.—Round cell sarcoma, mainly involving right antro- 
alveolar area. Inoperable 


Of the anterior group, the frontal sinus forms a 
distinct entity and lesions in this area are extremely 
uncommon. Ohngren’s classification of antro- 
ethmoidal growths is widely used in Europe, but 
because these present later, and in a more advanced 
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state, in Africa, it is not always possible to determine 
where the lesion originated and a simpler classification 
has been adopted (Fig. 33):— 

1. Superior or Antro-ethmoidal—growths arising 
in the ethmoidal labyrinth or superior part of the 


F1G. 33.—Coronal section through anterior group of sinuses, 
illustrating the division into antro-ethmoidal and antro-alveolar 
areas 


maxilla. Extension may take place into the anterior 
cranial fossa, into the tissues about the orbit, into the 
nasal cavity, or laterally into the zygomatic or tem- 
poral area. 
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lymphatics lie in two main channels, one lying above 
and one below the Eustachian cushion. These 
lymphatics drain into the retropharyngeal lymph- 
glands and from there into glands in the posterior 
triangle of the neck and upper deep cervical glands. 
If a tumour erodes through the facial surface bone 
the facial lymphatics will be involved and the buccal, 
pre-auricular, and submaxillary glands may be 
affected. If the growth erodes through the hard 
palate or involves the soft palate or tonsil, spread 
will take place backwards into the pterygomaxillary 
fossa and from there to the upper deep cervical 
glands. 


PATHOLOGY 


As will be seen from Tad/e I], epithelial growth 
formed little more than §0 per cent of the total number 
of cases, mainly because of the high incidence of 
sarcoma in children (Figs. 31, 32). Burkitt (1958) 
has described these cases in Uganda and this condi- 
tion is also common in Kenya; 19 such cases are 
included in this series. We regard these tumours as 
neuroblastomas, as described by Wells (1940) and 
Willis (1940) 

High (1951), in a review of the literature, found 
that sarcomata comprised only 5-15 per cent of the 
reported malignant tumours in this region, which is 
in marked contrast to the incidence of 46°6 per cent 
in this series. The antro-alveolar area was the com- 
monest site and undifferentiated anaplastic lesions 
formed the largest epithelial group. Gland metastases 


Table 11.—MALIGNANT GROWTHS OF THE NOSE AND NASAL SINUSES, KING GEeorGE VI HosprtaL, 1954-8 


| 
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| | 
Mare | Pemace | CHILDREN 


SITE GLANDS 


Antro- -- — when 
ethmoidal ar | Unilateral | Bilateral First Seen 


| Palpable | Inoperable 
| 


Keratinized 
Anaplastuc 
Adenocarcinoma 
Malignant adaman- 
$3 per cent unoma 
Melano-carcinoma 
Columnar 


Osteoclastoma 

Myeloid or fibrosarcoma | 

Chondro-myxo-osteo- 
sarcoma 

Spindle cell 

Lymphosarcoma 

Neuroblastoma 


SARCOMA 
40°6 per cent 


ToTaLs 


ALL Types 


2. Inferior or Antro-alveolar—growths arising in 
the inferior part of the maxilla and alveolus. These 
growths may extend into the nose, or involve the 
alveolus and the palate, or muscles of mastication, or 
may spread through the anterior surface of the 
maxilla. 

Rouviére (1932) has described the lymphatic 
drainage from the nose and sinuses. Lymphatics 
from the submucosa of the sinuses pass through the 
ostia backwards into the post-nasal space. There the 
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were present in 22 cases of the 40 epitheliomata (§5 
per cent) and in 40 of the total 75 cases described 
(§3 per cent). This incidence is much higher than 
that reported from European sources (29-38 per 
cent) and reflects the advanced stage of the disease 
when first seen, for it is generally accepted that 
regional metastases do not occur until the growth has 
extended outside the bony walls of the cavity of origin, 
as the lymphatic supply to the submucosa of the 
sinuses is poor, Twenty-eight cases were considered 
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unsuitable for surgery when first seen, either because 
of extensive gland involvement or secondary spread 
to other organs or because of the nature of the 
tumour. 


TREATMENT 


Because surgery is the only form of treatment at 
present available in East Africa it was decided to try 
to identify a group of cases in which this method alone 
might give satisfactory results. Before deciding 


Fic. 34.—Very extensive adenocarcinoma, which originated 
n the left maxilla, but has grown to involve the left half face. 
The growth had ulcerated through the left alveolus and hard 
palate. Inoperable. Patient died in considerable pain and 
discomfort. 


against excisive surgery it must be remembered that 
without any treatment the end state for these patients 
is wretched. Constant pain because of extensive in- 
volvement of the facial bones and soft tissues, asso- 
ciated with a noxious purulent discharge due to 
necrosis and sepsis, makes living an intolerable 
burden. (See Figs. 34, 35.) 

Pre-operative Investigations.—Many of these 
patients present in an extremely emaciated condition; 
anzmias, intestinal infection, and dietary deficiencies, 
if present, will have to be treated. Attention to the 
teeth and the elimination of infection in the mouth, 
nose, and chest is important in producing a smooth 
post-operative course. Differential diagnosis must 
be made from yaws, syphilis, tubercle, rhinoscleroma, 
Boeck’s sarcoidosis, and innocent growths, and other 
areas examined for secondary deposits and the 
presence of concomitant disease. 

Biopsy: In the absence of other contra-indications 
we depend entirely on the histological report in 
deciding whether the tumour is suitable for surgical 
treatment. 

Radiography: ‘Tomography is not available in 
Kenya, but we use four standard views, occipito- 
frontal, occipito-mental, lateral, and submento- 
vertical. 

These views are useful in showing the degree of 
bone erosion, particularly of the cribriform plate, the 
palatine tubercle, and the pterygoid processes, but 
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do not indicate the degree of spread into the soft 
tissues. 

We exclude as being Unsuitable for Surgery :— 

1. Growths of the posterior group of sinuses. 

2. Metastatic tumours of the maxilla. 

3. Tumours arising in the soft palate or peri- 
tonsillar area which invade the alveolus, but not 
tumours arising in the vestibule of the nose or nasal 
cavity and such tumours as extensive rodent ulcers of 
the face with destruction of the underlying bone. 


Fic. 3§.—Spindle-cell sarcoma extensively involving centre 
face. Inoperable. 


Contra-indications to Operation:— 

1. The patient, understanding the extent of the 
proposed operation, declines surgery. 

2. Age and condition of the patient, which make 
operative interference unduly dangerous or may 
produce total blindness. 

3. Highly anaplastic growths, including the 
lymphosarcoma and neuroblastoma in children. In 
the light of our experience, it is suggested that only 
well-differentiated tumours offer a reasonable chance 
of success to surgery, and that such treatment has 
little or no value in the poorly or non-differentiated 
types of growth. 

4. Bilateral and fixed neck glands. 

5. The presence of secondaries elsewhere. 

We do not regard as Contra-indications :— 

1. Involvement of the cribriform plate as shown 
by radiographs, as the dura is very resistant to 
penetration. 

2. Spread of the growth across the midline, usually 
along the alveolar border, as this may be dealt with 
by more extensive surgery. 

3. Trismus due to a spread into the pterygo- 
maxillary fossa as this area will be removed as part 
of an en bloc excision. 

The Surgical Technique.—Operation on these 
cases is always carried out under hypotensive anzs- 
thesia. The external carotid is not tied as a routine, 
as such a measure has little effect on the degree of 
bleeding from the wound, the collateral circulation 
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from the other side being very extensive and free, 
and by using a hypotensive technique bleeding does 
not interfere with a total excision of the growth. 
When it is obvious that the excision will involve the 
palate, a preliminary tracheostomy is always under- 
taken. All excisions are carried out with a cutting 


Fic. 36.—The red line indicates bone section in excising 
an antro-ethmoidal growth, As stated in the text the en bloc 
excision will include the orbit. 


diathermy. An en bloc excision of the tumour and an 
adequate margin of surrounding normal tissue is the 
aim. 

If the growth involves the superior or antro- 
ethmoidal area, the skin overlying the malar complex 
and anterior surface of the maxilla, half the nose, and 
the eyebrow is first marked out. With the diathermy 
incision is carried down to bone level. The zygo- 
matic process of the frontal bone, the frontal process 


bloc excision of the antro-ethmoidal area is effected. 
The points of bone division are shown in Fig. 36, 
and a specimen so removed in Fig. 37. 


FiG. 37.—Operative specimen removed at an en bloc excision 
of an antro-ethmoidal growth. 


It may be necessary to remove large areas of the 
cribriform plate, but this has never led to any post- 
operative difficulty. Split skin-grafts take well on the 
dura, and if a C.S.F. leak does develop it ceases after 
grafting. 

Malignant disease of the antro-alveolar area calls 
for a wider excision, as shown in Figs. 38, 39. 

Extension of the growth may involve the pterygo- 
maxillary fossa and this area must be removed im foto 
as part of a block excision. The procedure adopted 
is similar to that used for the antro-ethmoidal area, 
except that the alveolus is included in the block to be 


FIG. 39. 


Fics. 38 and 39.—The red line marks the levels of bone section in undertaking an en bloc excision of an antro-alveolar growth 


of the maxilla, and the zygomatic process of the 
temporal bone are divided with a chisel. The nose is 
split vertically and the antro-lateral wall of the 
maxilla is divided above the level of the alveolus. 
Medially this division is carried backwards along the 
floor of the nose to a point just anterior to the 
Eustachian orifice. The contents of the orbit are then 
displaced downwards, and muscles, nerves, and blood- 
vessels divided. By working through the inferior 
orbital fissure into the sphenopalatine fossa, the 
second division of the 5th nerve and internal maxillary 
artery are divided, and the muscular attachments to 
the pterygoid processes severed. By this method en 


removed by splitting the hard palate, and lateral 
division takes place through the ascending ramus of 
the mandible, which is divided with a Gigli saw. The 
block so removed consists of the ethmoidal labyrinth, 
the orbital contents, the entire maxilla, and the 
ascending ramus of the mandible; it includes the 
contents of the pterygo-maxillary fossa and muscles 
of mastication. Medially the posterior line of section 
will be along the lateral wall of the nasopharynx. 
Experience has shown that it is impossible to secure 
adequate excision of the pterygo-maxillary fossa 
unless the ascending ramus of the mandible is 
removed and the orbit exenterated. 
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Fig. 40 shows a patient after such an excision and 
Fig. 41 the specimen so removed. 

During the excision obvious bleeding points are 
coagulated and the blood lost is replaced—this is 
rarely more than 1 pint. If the palate is not intact a 


Fic. 40.—Post-operative defect after an en bloc excision of a 
left antro-alveolar growth. 


large gastric tube is inserted. The cavity is packed 
with B.I.P.P. gauze and a firm bandage applied. 
Elective block dissections of neck glands are not 


Fic. 42.—An African albino who has undergone an excision 
of a squamous epithelioma of the left antro-ethmoidal area 
The growth had extended backwards involving the left malar 
complex and temporal area. The excision included the ramus 
of the mandible and the contents of the left temporal fossa 


If palpable glands are present a radical 
block (Crile) is performed as soon as possible after 
the initial excision (see Table I1I]), preferably within 
a week. 


undertaken. 
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Post-operative Management.—The immediate 
post-operative management is carried out under an 
antibiotic cover. Attention is paid to diet and to the 
chest, particularly if a tracheostomy tube is in place. 
Anzmias are corrected and a watch kept for a possible 
meningitis. One week after operation the cavity is 
cleaned and bony edges and crests are reduced, after 
which a split skin-graft is applied. This reduces 
post-operative morbidity and facilitates the early 
application of a prosthesis. A split skin-graft is 
deliberately chosen because a recurrence is soon 


BD 
ie 
Fic. 41.—Specimen removed from patient shown in Fig. 40 


obvious, whereas if a pedicle or flap cover is used a 
recurrence grows deeply into vital tissues and is only 
evident on the surface when very advanced. The 


Fic. 43.—Same patient as Fig. 42 fitted with an obturator. 


African has a strong tendency to keloid formation, 
and a cavity lined by split skin undergoes a remark- 
able degree of shrinkage due to fibrosis. This reduces 
the size of the defect to be subsequently closed or 
covered. 

About one month after the excision the patient is 
ready for reconstructive procedures. As will be seen 
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Table I1].—RESULTS 


EPITHELIOMA 


SARCOMA RESULTS 


OPERATIVE 
PROCEDURE 


Melano- 
carcinoma 


Keratinized 
Anaplastic 
carcinoma 
Malignant 

Adamantinoma 


Columnar 
Osteoclastoma 
Myeloid 
Lympho- 
sarcoma 
Neuro- 
blastoma 
Known Dead 
Untraced 
Alive 


Known to be 


Moure’s lateral 


ANTRO- rhinotomy 


En bloc excision, 


type I 


Fenestration of 


ANTRO- plete 


ALVEOL/ 
ALVEOLAR Moure’s lateral 


rhinotomy 
En bloc excision, 
type Il 


Unilateral bloc 
dissection 
GLANDS 


Bilateral bloc 
dissection 


Total cases 
Patients operated 
upon 


16 


TOTALS 


The figures in parentheses in each group indicate the number of patients known to be alive 


Fic. 44.—Patient shown in Fig. 29 having had an antre- 
ethmoical excision 


from Figs. 42-54, this usually consists of fitting an 
obturator with or without a dental plate. This is the 
most satisfactory method of reconstruction and 
reduces considerably the period of time which the 
patient spends in hospital. 

Results.—As will be seen from Table IJ], during 
the period under review 75 patients suffering from 
malignant disease of the nose and nasal sinuses were 
seen; of these, 47 patients underwent operation. 
Block dissection was performed on 16 patients 
(34 per cent)—2 bilateral and 14 unilateral. 


Fic. 45.—Shows patient fitted with his obturator 


Operation was thought to be contra-indicated in 
28 patients. Five patients died in the immediate 
post-operative period. The causes of death are shown 
in Table IV. 

The operative mortality was thus about 10°6 per 
cent. 

Bloom (1958) has stressed that the results of any 
surgical procedure must be viewed with reference to 
the histology of the tumours treated. Tabdle III 
shows that in this series survival depended not alone 
on the surgical treatment adopted, but also on the 


21 ¥ 
| 
| 
~ 
x 
| 2(2) 1(1) | 2(2 -- 1 — 1 
2 2 r | 3(1) 1 I 2 1 I - 6 1 
3(2 4 21 2 21 2 2 8 
| | 17 14 
= 8 | 1s | 9 3 3 2 3 5 3 5 19 |] 75 
| | 
3 3 2 3 5 3 3 47 
; 
“= = 
= 
> 


THE BRITISH 
Table I1V.—Cavuses OF DEATH 


Acute dilatation of the stomach due to vagal 
section during a posterior dissection 
Acute pneumothorax. Ventricular fibrilla- 
tion was controlled through a thora- 
cotomy. ‘lhe thoracic drainage tube 
was inadvertently removed from its 
underwater seal 

Central respiratory failure due to pontine 
damage 

Weakness and exhaustion 


histology of the growth, i.e., 4 patients out of 8 (50 
per cent) with a well-differentiated squamous carci- 
noma are still known to be alive, but only 1 out of 15 
(66 per cent) with anaplastic carcinoma. Moffett 


Fic. 46.—Patient shown in Fig. 30 after growth had been 
excise 


Fic. 48.—Excision of a squamous epithelioma of the right 
antro-ethmoidal area 
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(19§2) believes that tumours of the antro-ethmoidal 
group have the worst prognosis, because the nose 
and the sphenopalatine and pterygoid fosse may be 
involved; with this we disagree and our experience is 
similar to that of Larsson and Martensson (1954), 
who found that tumours which ulcerate through into 
the mouth have the poorer prognosis because of 
early lymph-node involvement. As will be seen 
from Table III, 14 patients out of 47 who underwent 
operation are known to be alive (30 per cent); 17 
patients are known to be dead and 16 are untraced. 
Post-operative follow-up is a different and a more 
difficult problem in Africa than in Europe. Out of 
26 patients submitted to an ‘en bloc’ type of excision 
I2 remain alive without recurrences (46 per cent). 
Only 2 patients out of 21 treated by a Moure’s lateral 


Fic. 47.—Shows the obturator in place. 


Fic. 49.—Shows the patient wearing her obturator. 
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rhinotomy, or one of the other classical operations, 
remain alive (9°5 per cent) within the period under 
review. Five patients, 3 of whom are still alive, 
underwent an en bloc excision for recurrences follow- 
ing Moure’s operation. 


Fic. §0.—Patient after excision of an adenocarcinoma of 
the right antro-ethmoidal area. The ramus of the mandible 
was included in the en bloc excision 


FiG. $2. FIG. $3. 


DISCUSSION 


Ollier, Langenbeck, Trotter, and others described 
excisions of the upper jaw for malignant disease. 
These procedures were discarded as a method of 
treatment because of the high operative mortality, 
due to anxsthetic problems, the extreme vascularity 
of the part, and post-operative infection. The re- 
currence rate was high because of inadequate ex- 
cision, but also because the importance of the 
histological character of the tumour was not always 
fully appreciated in selecting cases for surgery. 
These operations were mutilating only because the 


defects produced were irreparable by plastic surgery 
as it was then practised. For these reasons 
Moure’s lateral rhinotomy and Denker’s sublabial 
approach became the standard methods of surgical 
treatment. 


Fic. 51.—Shows the patient wearing her obturator 


Fic. $4. 


FiG. §2.—Excision of a myeloid fibrosarcoma of the 
right antro-alveolar area 


Fics. $3 and $4 show the obturator in place. He 
wears a dental plate and a gutter which helps to control 
the leak of saliva 


In most modern countries surgery has ceased to 
play a major part in the treatment of growths in these 
areas. Teleradium or X rays are used to destroy the 
growth and surgery is only undertaken to provide a 
drainage opening from the irradiated cavity, before 
or during irradiation, or to remove bone which may 
have been destroyed by irradiation, or to create a 
cavity which will subsequently allow inspection for 
a possible recurrence. The reason for the change of 
emphasis from surgery to radiotherapy is not that the 
results from radiotherapy are so very much better, 
but it is less mutilating, and though it does impose a 
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severe strain on the patient, it is not associated with 
the post-operative mortality that may follow surgery, 
though radio necrosis may cause trouble for many 
years after such treatment. It is now acknowledged 
that radiotherapy alone is unable to eradicate the 
disease when bone is extensively involved. Capps 
(1950) has reviewed some of the operative and radio- 
therapeutic results published since 1900. It can be 
seen from these figures that, despite the advances in 
all branches of medicine, over the past fifty years 
there has been little improvement in the survival- 
rate figures (which vary from 9 per cent to 40 per cent 
5-year cure rate), whether the cases were treated with 
radiotherapy or by the standard surgical operations, 
or by a combination of these methods. 

Providing there are no absolute contra-indications 
to operation none of these cases should be regarded as 
inoperable. Woodman (1930), Ohngren (1933), and 
Capps (1950) have pointed out that these growths 
tend to remain localized until a late stage is reached. 
Recently Frazell (1955) has reported that by adopting 
surgery as the primary principal mode of treatment 
he has improved his §-year cure rate in patients with 
epidermoid carcinoma of the maxilla from 15 to 
30 per cent. Poor results have always followed 
inadequate surgical excision, and malignant disease 
of the nasal sinuses is no exception. Gardham (Gard- 
ham, Wilson, and Hunt, 1955) considers that the 
accepted classical excision does not fulfil the surgical 
requirements of an operation for malignant disease, 
which are that “the growth itself should be in the 
centre of a sphere of tissue with am adequate margin 
of apparently normal tissue at the periphery”. As 
the symptoms of malignant disease of the nasal 
sinuses are those of extra-antral extension the 
classical operations must be extended to remove en 
bloc tissues which may be involved. It is surgically 
impossible to deal adequately with antro-ethmoidal 
growths unless the orbit is exenterated. And the 
pterygo-maxillary fossa must be regarded as part of 
the antro-alveolar area. Using a limited surgical 
excision as effected by fenestrating the palate or 
through a Moure’s lateral rhinotomy, Ohngren (1933) 
has stated that recurrences take place mainly in three 
areas: on the edge of the hard palate, in the pterygo- 
maxillary fossa, and in the ethmoidal area. In the 
absence of radiotherapy we consider that Moure’s 
approach is quite unsuitable for anything but the 
earliest growths of the alveolus, and has no place in 
the surgical treatment of ethmoidal lesions. 

Radiotherapy is not available in East Africa at 
present, so all cases have to be considered with a view 
to surgery alone. To be curative this must be radical 
and totally excisive, and only undertaken if it seems 
possible that the patient will stand the strain of the 
operative interference, that such interference is 
justified, and also that the patient can be returned to 
his natural environment in a state fit to lead a normal 
and active life. The eyes, the voice, and the face are 
the external expression of the mind and personality 
of the man, and it is because of the inevitable des- 
truction of these by an entirely radical and surgical 
approach, that radiotherapy, which may produce 
little or no external change, is preferred in Europe. 
It is suggested that radical excisive surgery can offer 
some of these patients, whose eventual end would be 
dreadful, a reasonable chance of cure, and that large 


facial defects can be very adequately covered by 
plastic surgery and prosthetics (see Figs. 42-54). 
This form of treatment demands the fullest co- 
operation and teamwork between the surgeon and 
anesthetist, who are jointly responsible for the 
excision of the growth, and the plastic and dental 
surgeon, who are responsible for restoring the 
patient’s face, and so his personality, to a state where 
he can again resume a normal social life. 


CONCLUSIONS 


1. Malignant disease of the nose and nasal sinuses 
is relatively more common in hospital patients in East 
Africa than in Europe or America. 

2. The relative incidence of tumours in this area 
is higher than in Europe and sarcoma in children form 
an important group in this series. 

3. In the absence of any of the generally accepted 
contra-indications, radical surgery, as described, can 
be curative if the growth is histologically well dif- 
ferentiated. 

4. As the symptoms and signs of malignant disease 
of the nose and nasal sinuses are usually those of 
extra-antral extension, radical surgery must mean the 
excision en bloc, not only of the probable site of origin, 
but also of those areas which may be directly in- 
volved. Radical surgery will produce comparatively 
satisfactory results in histologically well-differentiated 
growths extensively involving bone. With modern 
anesthetic techniques the operative mortality as- 
sociated with such excisions is not unduly high. 
Present-day plastic surgery and prosthetics can 
repair large facial defects adequately and quickly. 

5. Radical surgery offers a proportion of these 
cases, whose state otherwise is wretched, a reasonable 
chance of cure. 
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THE MORBIDITY OF SUBTOTAL THYROIDECTOMY 
By J. S. H. WADE, M.C., T.D., CarpirF 


THE introduction of the antithyroid drugs and of 
radio-active iodine in the treatment of thyrotoxicosis 
has in recent years focused the attention of both 
surgeons and physicians on to the risks of operations 
on the thyroid gland. The vast majority of goitre 
operations performed are subtotal thyroidectomies 
either for simple goitre or for toxic goitre, and whilst 
the immediate mortality of these operations is now 
within acceptable limits, the post-operative complica- 
tions are out of proportion to most other surgical 
operations of similar magnitude. It seemed to me 
that it would be of value to study the morbidity of 
subtotal thyroidectomy for simple and toxic goitre 
in a series of operations carried out in a general 
surgical practice. 

From June, 1954, to June, 1957, 139 patients 
with simple or toxic goitres were operated on in my 
beds at Llandough Hospital (the United Cardiff 
Hospitals) and at East Glamorgan Hospital, Church 
Village. Cases for this study were taken from these 
two large hospitals because the in-patient records 
are maintained by resident house surgeons and 
surgical registrars, and because the out-patient and 
laboratory services facilitated the follow-up. In this 
series of 139 thyroidectomies the great majority of 
patients were operated on by me personally, and the 
remainder by surgical registrars using a similar 
operative technique. There was I immediate post- 
operative death: this was a woman aged 77 years 
with a very large multinodular goitre associated with 
thyrotoxicosis and tracheal compression. Of the 
remaining patients 119 were satisfactorily followed 
up, the maximum duration of the follow-up period 
being 3} years and the minimum period I year. 

The investigation was directed at an analysis of 
the morbidity of subtotal thyroidectomy under the 
following headings :— 

(1) Injury to the recurrent laryngeal nerve; 

) Post-operative hypoparathyroidism ; 
Post-operative hypothyroidism ; 

) Recurrence of the goitre; 
Hamatoma formation ; 
Wound infection. 

Rarer complications such as malignant exophthal- 
mos or tracheal collapse were not encountered in this 
survey. 


METHOD OF INVESTIGATION 


Recurrent Laryngeal Nerve Injuries.—The 
routine investigation for recurrent nerve injuries was 
as follows: In every case in this series indirect laryng- 
oscopy was carried out pre-operatively, immediately 


post-operatively (usually one week after operation), 
and again at a final interview at a time varying from 
I year to 3} years after operation. In cases where the 
immediate post-operative examination showed evi- 
dence of nerve injury further laryngoscopies were 
carried out at more frequent follow-up examinations. 
The majority of the pre-operative laryngoscopies 
and all the post-operative examinations were carried 
out by consultant surgeons to the Ear, Nose, and 
Throat Department of the United Cardiff Hospitals, 
or by senior registrars to the department. In this 
way an expert and unbiased opinion on cord func- 
tion was obtained. 

Other Post-operative Complications.—The 
data for the other aspects of this investigation were 
obtained from the In-patient and Out-patient notes 
of individual patients, and from a final interview | 
to 34 years after the operation at which questioning 
and examination were directed expressly at the 
problems in morbidity listed above. At this final 
examination, in addition to indirect laryngoscopy, 
blood was taken for serum-calcium and serum-phos- 
phate estimations. 


OPERATIVE TECHNIQUE 

The points in the operative technique to be 
emphasized are as follows: (1) Adequate exposure by 
division of the pretracheal muscles whenever neces- 
sary. (2) Identification of the recurrent laryngeal 
nerve throughout its course on both sides. (3) Pre- 
servation of any tissue in the operative field which 
resembles a parathyroid gland. 

1. Division of the Pretracheal Muscles.—An 
adequate resection of both lobes of the thyroid gland 
can undeniably be carried out in a large number of 
cases by division of the cervical fascia in the midline 
and retraction of the pretracheal muscles. Trans- 
verse division of these muscles after the midline 
fascial incision has been made is not, however, a 
difficult or time-consuming procedure, and provided 
that the muscles are reasonably accurately resutured 
it causes no post-operative weakness or cosmetic 
disfigurement. 

This procedure undoubtedly facilitates both 
mobilization of the superior pole of the gland, and 
exposure of the dangerous area between the goitre 
and the trachea and esophagus; this is particularly 
so in the case of a tense unpliable toxic goitre. 
Furthermore, with the improved exposure less 
handling and forceful retraction of the goitre are 
necessary during mobilization and resection, and 
this diminishes the risk of bruising and infarction of 
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the parathyroid glands. If the sternomastoid muscles 
are mobilized by incision of the deep fascia along 
their medial borders prior to division of the pre- 
tracheal muscles, the exposure is even better, and in 
many cases little or no lateral retraction is necessary 
during the operation. In my opinion, the pretracheal 
muscles should be divided far more frequently than 
is the common practice. 

2. Identification of the Recurrent Nerve.—It 
is important to define precisely what is meant by 
identification of the nerve at thyroidectomy. Nerve 
identification entails sufficient exposure of the nerve 
throughout the operative field to ensure, by sight, 
that it is not damaged either during resection of the 
thyroid tissue or whilst securing hemostasis by 
ligature of individual vessels and by suture of the 
thyroid remnants. 

Although on occasions it is necessary to free the 
nerve from the goitre and to displace it gently back- 
wards to a position of safety, nerve identification does 
not mean cleaning and mobilization of the nerve 
throughout its course in every case, and for this 
reason I dislike the term ‘nerve dissection’ for this 
procedure. In many thyroidectomies, indeed, parti- 
cularly when the nerve lies deep to the main trunk of 
the inferior thyroid artery, as it does in approximately 
47 per cent of cases (Wade, 19§5), it can be identified 
throughout its course by dissection of fascia and 
areolar tissue lying superficial to it without disturb- 
ing the nerve itself at all. Palpation of the nerve 
without exposure is not, in my opinion, a safe and 
reliable means of determining its course. On the 
other hand, if the nerve has been identified by sight 
to within }—} in. of the inferior cornu of the thyroid 


cartilage, I do feel that it is justifiable to infer that 
it runs a direct course from that point to its entry 
into the larynx. 

The nerve is usually identified at the lower pole 


of the thyroid gland and traced upwards. It may 
have to be freed from the goitre by incision of fascia 
or by ligature and division of arterial branches, and 
then displaced backwards away from the proposed 
line of resection. In the distal } in. of its extra- 
laryngeal course, just below the inferior cornu of the 
thyroid cartilage, exposure of the nerve may be 
particularly difficult on account of the tough fascial 
layer and of troublesome bleeding from small vessels. 
The nerve is very vulnerable in this area, and only 
if its estimated course can be seen to be well clear of 
the mobilized superior thyroid pole is it justifiable to 
dispense with this tiresome dissection. 

It has been suggested that multiple divisions of 
the recurrent nerve in its extralaryngeal course make 
identification impracticable in a large proportion of 
cases (Bowden, 1955). Two or more extralaryngeal 
divisions are certainly a frequent finding; but the 
nerve, in my experience, has never divided below 
the inferior pole of the thyroid gland, and the divi- 
sions almost invariably lie close together without 
intervening branches of the inferior thyroid artery, 
so that identification, and displacement if necessary, 
have never presented any real difficulty 

Finally, it should be borne in mind that in I per 
cent of cases the right nerve takes an aberrant course, 
and if it cannot be identified in its normal position 
it should be sought as it emerges from behind the 
carotid sheath at the level of the cricoid cartilage, 
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and curves downwards, medially, and then upwards 
into the larynx. 

3. Preservation of Parathyroid Tissue.— 
Gilmour (1938) has given a most helpful account of 
the anatomy of the parathyroid glands, which may 
be summarized as follows :— 

1. In 87 per cent of his dissections four para- 
thyroid glands were present, and in the remaining 
13 per cent the number varied from two to six. 

2. The average size of a gland he found to be 
only mm. * 3°5 mm. mm., and its colour, 
whilst usually yellow, could be reddish-brown or 
dark brown. 

3. The parathyroid tissue was extremely pliable, 
and he found that the shape of a gland depended 
greatly on the pressure from surrounding structures: 
it might, for example, be stretched out and flattened 
over a thyroid nodule. 

4. The common site for the superior para- 
thyroid gland was on the posterior border of the 
thyroid gland between the mid-thyroid area and the 
superior pole. The common site for the inferior 
gland was at, or just below, the inferior pole of the 
thyroid gland, also posteriorly. However, glands 
might be situated anywhere between the upper 
border of the thyroid cartilage and the lower part of 
the superior mediastinum. 

5. Parathyroid glands were usually situated out- 
side the true capsule of the thyroid gland, but some- 
times they lay within the capsule or even within the 
thyroid gland itself. 

6. The greatest difficulty in identification was the 
differentiation of the parathyroid glands from small 
fatty lobules: in some cases the parathyroid gland 
was actually enclosed within such a collection of fat. 

It will be appreciated, therefore, that the size of 
the average parathyroid gland is small, that the 
number and anatomical position of the glands in any 
individual are quite unpredictable, and that the 
shape, colour, and relationship to the thyroid cap- 
sule are inconstant. Furthermore, there are several 
structures in the operative field which closely 
resemble parathyroid tissue. 

In my experience the certain identification of 
parathyroid glands at thyroidectomy is extremely 
difficult: small lymph-nodes and thyroid nodules 
all simulate a gland, but the principal trouble, as 
stressed in Gilmour’s account, is the differentiation 
of parathyroid tissue from small lobules of fat lying 
along the posterior border of the goitre and amongst 
the inferior thyroid veins. 

At operation, therefore, an attempt is made to 
preserve any tissue resembling a parathyroid gland, 
particularly if it lies in a site where glands are 
commonly found, and since parathyroid tissue is 
frequently found in close relationship to the inferior 
thyroid veins at the inferior pole of the thyroid 
gland, these veins are ligated and divided as close 
to the gland as possible. 


INJURY TO THE RECURRENT 
LARYNGEAL NERVE 


Of the 119 cases of thyroidectomy followed up 
8 were secondary operations for recurrent goitre, 
and these are not included in the analysis of nerve 
injuries. In 7 cases a hemithyroidectomy was carried 
out so that only one nerve was at risk, and in the 
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remaining 104 cases a subtotal thyroidectomy was 
performed with both nerves at risk. In this series, 
therefore, 215 nerves were at risk during thyroid- 
ectomy (Table I). 


Table I.—OPERATIONS PERFORMED 


Subtotal thyroidectomies 104 
Hemithyroidectomies 7 
Secondary operations on recurrent goitre 


In 6 cases the immediate post-operative laryngos- 
copy showed some degree of unilateral cord dysfunc- 
tion indicating injury to one nerve. There was no 
case of bilateral nerve injury. This represents an 
injury rate of 2°8 per cent. However, in all 6 of these 
cases cord movement on the affected side had re- 
turned to normal before or at the time of the final 
laryngoscopy. 

In this series, therefore, in which 215 recurrent 
nerves at risk were fully exposed at operation, there 
were 6 cases of transient nerve injury, and no case of 


impaired abduction of the left cord 5 days after her 
operation, and complete recovery by the twelfth post- 
operative day. 


Table I].—InjJuRY RATE TO RECURRENT NERVES 


NERVES 


at RIsk NERVE PARALYSIS 


Transient | Permanent | Delayed 


6 (2°8 per cent _ _ 


Abductor Complete 
3 3(14 | 
per cent per cent | 


2. Transient Complete Cord Paralysis.— 
There were 3 cases in this group in which one cord 
was immobile immediately after operation, but 
recovered completely within a few months. These 
cases were accompanied by temporary voice changes 


Table 11].—RECURRENT LARYNGEAL NERVE INJURIES 


Voice CHANGES Type or GOrrre 


LARYNGOSCOPIES | 


Pre- 
operative 


| | 


Immediate Post- 


operative 


| 

| CATION OF 
| PARALYSIS 


Subsequent Post-operative 


| Diffuse toxic Normal 


Right, slightly im- | 6 months, both cords normal; 1 | Transient 
paired abduction year, both cords normal | abductor 


Diffuse toxic Normal 


Left, some sluggish- | 2) years, both cords normal Transient 
ness in abduction | abductor 


I None Diffuse toxic | Normal 


Left, very little ab- | 3 months, both cords normal; 2 | Transient 
| 


duction years, both cords normal abductor 


M | Some immediate | Diffuse toxic Normal 
| stridor | 


Left, immobile 2} months, both cords normal; | Transient 


1 year, both cords normal 


some stridor 
Improved within 


F Hoarse voice and Diffuse toxic Normal 

| 

| | 

| 
a week | 


Right, immobile 9 months, both cords normal Transient 
1) years, both cords normal complete 


| Husky voice for | Multinodular Normal 
several weeks 


Left, immobile 2} years, both cords normal | Transient 
| 


| complete 


permanent nerve injury. Furthermore, in no case 
was there any delayed nerve paralysis, as would have 
been indicated by the demonstration of cord dysfunc- 
tion at the final laryngoscopy in a patient whose cord 
function was normal at the immediate post-operative 
examination II). 

Scrutiny of the case-histories of these 6 transient 
recurrent nerve paralyses shows two types of injury 
(Table III): (1) Transient impaired cord abduction; 
(2) Transient complete cord paralysis. 

1. Transient Impaired Abduction.—There 
were 3 cases in this group in which abduction of one 
cord was seen to be impaired at the immediate post- 
Operative examination. The cord dysfunction was 
not very marked and might well have been overlooked 
by an observer not skilled in laryngoscopy. The 
disability was not associated with voice changes or 
stridor, and cord movement returned rapidly to 
normal. Although this rapid recovery of full func- 
tion is not reflected in Table IJ1, because subsequent 
post-operative laryngoscopies were not carried out 
early enough, a patient operated on more recently, 
and therefore not included in this series, showed 


and some stridor. One patient (Case 4) was operated 
on in January, 1957, by which time I had realized 
the importance of early follow-up laryngoscopies in 
cases showing cord dysfunction at the immediate 
post-operative examination: full cord movement had 
returned 9} weeks after operation. 


DISCUSSION 


The analysis of injuries to the recurrent nerve in 
this study presents several points for discussion: 
(1) The greater vulnerability of the nerve in opera- 
tions for diffuse toxic goitre. (2) The conformity of 
findings to Semon’s law. (3) The mode of injury to 
the nerves in these cases. (4) The question of delayed 
nerve paralysis. (5) The advisability of nerve identi- 
fication at thyroidectomy. 

1. Greater Nerve Vulnerability in Diffuse 
Toxic Goitre.—Whilst operations for recurrent 
goitre undoubtedly present the greatest risk to the 
recurrent nerves; most observers agree that in 
primary operations resection for diffuse toxic goitre 
carries a greater risk than resections for multinodular 
toxic goitre and for simple goitre. This view is 
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supported by the findings in this series where 5 
injuries occurred in operations for primary thyro- 
toxicosis, and only one in an operation for multi- 
nodular simple goitre. 

The dominant factors in rendering a nerve vulner- 
able at operation are displacement of the nerve from 
its expected anatomical course and the necessity for 
hemostasis. It is true that a large multinodular 
goitre may cause gross displacement of the nerve, 
but adequate resection of the smaller but more 
vascular diffuse toxic goitre provides a greater 
danger to the nerve although it is usually displaced 
to a lesser extent. 

2. Conformity to Semon’s Law.—Two types 
of cord dysfunction were observed to develop after 
thyroidectomy in this series. In one type there was 
a transient partial paralysis of the cord involving the 
abductor muscles which recovered rapidly, and in 
the other a transient complete paralysis of all cord 
movements which recovered more slowly. 

Capp (1958), in the Semon Lecture of 1957, 
pointed out that whilst no really satisfactory explana- 
tion of Semon’s law had yet been given on anatomical, 
phylogenetic, or other grounds, experience had 
shown that the sequence of events in recurrent nerve 
damage was very largely as noted by Semon—namely, 
that the nerve-fibres supplying abductor muscles 
succumb to injury much earlier than do the fibres 
supplying the adductor muscles. The observations 


on nerve injury and recovery in this series, although 
few in number, also conform to Semon’s rule. 

3. The Mode of Nerve Injury.—The various 
modes of injury to the recurrent laryngeal nerve at 
thyroidectomy have been described in a previous 


paper (Wade, 1955). Transient lesions such as 
occurred in this series could be due to a minor 
degree of crushing, to stretching, or to bruising of 
the nerve. 

Crushing of the nerve by a hemostat is an un- 
likely event if the nerve is identified at operation, 
and stretching of the nerve is not in my opinion a 
common cause even of transient paralysis, because I 
have seen nerves stretched severely during the 
delivery of large substernal nodules without any 
resultant cord dysfunction. I consider that the 6 
nerve paralyses in this study (with the possible 
exception of Case 4 in Table III) were due to 
external pressure on the nerve-fibres from local 
bruising or edema. Whilst bruising around the 
nerve and reactionary edema could be caused in a 
blind thyroidectomy during mobilization and traction 
on the goitre, it is more likely to occur during nerve 
identification, particularly if exposure of the nerve 
requires much dissection. Indeed on several occasions 
I have seen a small diffuse hematoma form in the 
tissues around the nerve, notably over the last 4 in. 
of the extralaryngeal course of the nerve where the 
tissues are more vascular than elsewhere in _ its 
course. 

The significance of paralysis due to bruising or 
cedema is that, although it is more liable to occur 
during nerve identification than during blind thyroid- 
ectomy, it is almost invariably only a temporary 
paralysis. 

4. The Question of Delayed Nerve Paralysis. 
—Involvement of the nerve in cicatricial tissue within 
the wound is possible and could produce a delayed 
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and permanent paralysis. This mishap is presumably 
less liable to occur if the nerve is undisturbed at 
operation than if it has been exposed so that exudate 
and blood can surround the nerve and become 
organized. Considerable emphasis has been placed 
on this potential danger to the nerve by antagonists 
of nerve identification. 

Meurman (1951), in his analysis of 104 patients 
with recurrent nerve injuries following thyroid- 
ectomy, described 7 cases of delayed paralysis: 4 of 
these presented from 2 to 10 weeks after operation 
and he attributed them to involvement of the nerve 
in scar tissue. These were patients referred to his 
clinic from elsewhere, and he did not state whether 
the nerves were exposed at operation or not. Other 
reports of delayed nerve paralysis in the literature 
refer to transient lesions the onset of which was 
delayed from 24 to 48 hours after operation, and 
which were attributed to eedema and bruising of the 
nerve and not to involvement in organized fibrous 
tissue (Rankin, 1929; Bruce, 1932). 

In this series 215 nerves were at risk, of which all 
had been exposed at operation and some had been 
extensively mobilized and handled. Furthermore, in 
6 of these cases cicatrization within the wound must 
have been considerable because an abscess developed 
deep to the pretracheal muscles (Table XII). There 
was not one case of delayed paralysis amongst these 
nerves, and I have never encountered such a case 
personally. Whilst the lapse of a few hours before 
the onset of nerve paralysis due to reactionary edema 
is probably not uncommon, the occurrence of a 
delayed paralysis due to involvement in scar tissue is, 
in my opinion, a very rare event, and there is no 
evidence whatsoever that nerve identification at 
thyroidectomy predisposes towards it. 

5. The Advisability of Nerve Identification.— 
The advisability of routine recurrent nerve identi- 
fication at thyroidectomy has frequently been dis- 
cussed in the past, and papers have been written 
presenting arguments for and against the practice, 
giving figures for nerve injury at thyroidectomy to 
support one or other view. Surgical opinion, need- 
less to say, is still sharply divided on the matter. 

In regard to figures for nerve injury at operation, 
there is one criterion for their reliability. This is 
that pre-operative and post-operative laryngoscopies 
should have been carried out as a routine, and that 
in the case of the post-operative examinations they 
should have been carried out by an experienced and 
unbiased observer. Furthermore, as pointed out by 
Riddell (1956), in the interests of accuracy and uni- 
formity the injury rate should be computed as a 
percentage of nerves at risk at thyroidectomy, and 
not as a percentage of cases submitted to thyroid- 
ectomy who develop a nerve lesion. Finally, a clear 
distinction should be drawn between nerve para- 
lyses which are permanent and transient paralyses 
where the cord function returns to normal after an 
interval of time. 

Although a fair number of series have been re- 
ported, not many of them fulfil the above criterion 
for reliability. The results published by Riddell 
(1956), Till (1955), and Gisselsson (1949) were from 
a series of operations for simple and toxic goitre, 
operated on by general surgeons, properly controlled 
by pre-operative and post-operative laryngoscopies, 
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and for the most part followed up to distinguish 
between permanent and transient paralyses. 

The injury rate for nerves not identified at 
thyroidectomy in these three series is given in Table 
IV, end the percentage of permanent and transient 
paralyses of the injured nerves is given in Table V. 
It will be apparent that the average injury rate was 
approximately 4:3 per cent and that the average 


Table IV.—InyurY RATE IN THREE CONTROLLED SERIES 


NERVES NERVES 


AT RISK INJURED InyuRY RATE 


2:1 per cent (identified 
3°§ per cent (unidentified 


| 3°9 per cent (unidentified 


| §°6 per cent (unidentified 


Average injury rate for unidentified nerves 4-3 per cent 


Table V.—PERCENTAGES OF PERMANENT AND TRANSIENT 
PARAL YSES 


NERVES INJURED ‘TRANSIENT PERMANENT 


9 

70 per cent 30 per cent 
23 12 

66 per cent 34 per cent 


Average percentage of permanent paralyses 32 per cent 


N.B.—Riddell reported 12 permanent paralyses after 22 injured 
nerves, but did not give separate figures for identufied and unidentified 
nerves 


percentage of permanent paralysis, as opposed to 
temporary paralysis, was approximately 32 per cent 
of nerves injured. These figures are probably repre- 
sentative of thyroidectomy without nerve identifica- 
tion in experienced hands. In less skilled hands 
these figures would certainly be higher, and it is 
perhaps significant that in the present series pre- 
operative laryngoscopy revealed a unilateral nerve 
lesion in 3 of the 8 patients who had had a previous 
thyroidectomy ; that is to say, there were 3 permanent 
nerve injuries from 16 nerves at risk. 

In a series of over one thousand thyroidectomies 
with nerve identification Hawe (1959) has recorded 
nerve injury in 2°7 per cent of cases, of which only 
II per cent proved to be permanent lesions. In 
Riddell’s series of thyroidectomies with identification 
of the nerve the injury rate was 2-1 per cent, and the 
percentages of permanent and transient paralyses 
were not stated. In the present series (Table I]) the 
injury rate was 2°8 per cent and there were no 
permanent nerve injuries. 

Many very experienced surgeons believe that it 
is unwise to expose the recurrent nerves routinely 
at operation. Riddell himself (1956), who was one 
of the original champions of nerve identification in 
this country, has now suggested a compromise plan 
in which, after gaining anatomical experience by 
nerve identification in some 2§ thyroidectomies, the 
surgeon should discontinue deliberate identification 
except in special cases. 

For my part I am convinced that routine nerve 
identification is a sound surgical procedure in that 


an important structure in the operative field which 
is liable to damage is exposed and protected. The 
risk of injury to the nerve during identification is 
almost entirely due to bruising and reactionary 
cedema within its capsule, and whilst the injury rate 
is as low as, if not lower than, the injury rate in blind 
thyroidectomy, the ratio of permanent to transient 
paralysis is significantly reduced. 


POST-OPERATIVE HYPOPARA- 
THYROIDISM 


The Term ‘ Hypoparathyroidism ’.—It is not 
sufficiently appreciated that, although the early 
symptoms of post-operative hypoparathyroidism are 
practically confined to parasthesiz and tetany, at a 
later date the central nervous system and certain 
ectodermal structures may also be affected by the 
disease. Thus in the later stages of the untreated 
disease, when in many cases the attacks of tetany are 
absent or only occasionally present at the time of 
the menstrual period, the principal symptoms may 
be epileptiform fits and psychoses of various types, 
and the patient may develop papilleedema, cataracts, 
and changes in the teeth, skin, and nails. 

Tetany is therefore but one symptom of the 
disorder resulting from removal or injury to the para- 
thyroid glands at operation. To use the term ‘ post- 
operative tetany’ to describe the whole condition is 
not only inaccurate but has undoubtedly distracted 
attention from other serious effects of the disease. 

‘Post-operative hypoparathyroidism’ is not a very 
pleasing term, but for want of a better one it should 
be used, and if it helps to emphasize that disorders 
of the central nervous system and cataracts are 
liable to occur later in the course of the disease its 
use will be justified. 

The Serum-calcium Level.—Determination of 
the serum-calcium level is essential for the diagnosis 
and treatment of hypoparathyroidism. Unfortunately 
the estimation is technically difficult and values for 
a single serum can differ markedly from laboratory 
to laboratory. Indeed only those who are constantly 
carrying out estimations can guarantee an acceptable 
margin of experimental error. 

As a result, whilst routine pre-operative and post- 
operative estimations and the screening of symptom- 
less patients for hypoparathyroidism can justifiably 
be carried out by a single estimation, a value lower 
than normal or a spontaneous cure of hypopara- 
thyroidism must be confirmed by repeated estima- 
tions. Normal values of the serum-calcium level are 
considered to lie between 9:0 and I1°O mg. per cent. 

The Mode of Injury to the Parathyroid 
Glands.—There are two ways in which deficiency 
of circulating parathyroid hormone could be pro- 
duced at operation: (1) Removal of the parathyroid 
glands; (2) Injury to the parathyroid glands. 

1. Removal of the Parathyroid Glands.—Un- 
doubtedly removal of all parathyroid glands present 
can occur at thyroidectomy, and this is more liable 
to happen if the number of glands is below the 
normal number. However, although four or more 
glands are present in over 87 per cent of cases, it is 
unusual to find more than one or two glands on 
examination of a resected goitre after operation, 
even if hypoparathyroidism develops and the serum- 
calcium remains at such a low level as to suggest 
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that there is no secretion of parathyroid hormone at 
all. It seems probable therefore that in many cases 
removal of the glands is not the sole factor respon- 
sible for subsequent hypoparathyroidism. 

2. Injury to the Parathyroid Glands.—Anatomical 
studies of the blood-supply of the parathyroid 
glands have shown that the arterial supply to both 
superior and inferior glands is usually derived from 
the inferior thyroid artery: more rarely it comes 
from the superior thyroid artery, or from an anasto- 
motic branch between the superior and inferior 
arteries. In every case, however, a single artery 
enters the hilum of the gland (Mauro, 1950). The 
anastomoses between the principal thyroid arteries 
and the smaller thyroid branches from tracheal and 
cesophageal arteries are so extensive that infarction 
of a parathyroid gland can probably only occur when 
the end artery supplying the gland is thrombosed. 
Trauma to a gland during operation could presum- 
abiy cause venous congestion severe enough to pro- 
duce temporary embarrassment of the arterial supply 
and a reversible injury, whilst severe venous conges- 
tion or direct trauma to the end artery could cause 
arterial thrombosis with infarction of the gland and 
an irreversible injury. 

There are several facts which support the view 
that the glands are prone to vascular accidents. When 
performing a thyroidectomy it is not very uncommon 
to see a parathyroid gland become congested and 
change colour, however gently the thvroid lobe is 
mobilized and retracted: this change in colour is 
incidentally even more obvious when a parathyroid 
tumour is handled. Furthermore, Lachmann (1941) 
has described one patient who had normal serum- 
calcium levels up to six weeks after operation, but 
who then developed symptoms of hypoparathyroid- 
ism associated with a fall in the serum-calcium to 
7°9 mg. per cent. As all circulating parathyroid hor- 
mone is utilized within 24 hours of secretion, this 
and other recorded cases with a delayed onset of 
symptoms must have been due to a cause other than 
removal of the glands. After almost every operation 
in a large series of thyroidectomies the same author 
also found a small but significant fall in the serum- 
calcium level which he attributed to trauma to the 
parathyroid glands. It would appear, therefore, that 
vascular accidents to the parathyroid glands at 
thyroidectomy, either reversible or irreversible, are 
quite as important as actual removal of the glands 
in the causation of post-operative hypoparathyroid- 
ism, and that a combination of these two factors is 
responsible for many of the cases that occur. 

Clinical Features.—The following is a general 
picture of the condition :— 

Sex.—The condition is much commoner in 
women than in men: in fact it is decidedly uncom- 
mon in the male. In Lachmann’s series of 56 cases 
of post-operative hypoparathyroidism (1941), there 
were 55 women and only one man: this was a pro- 
portion far greater than could be accounted for by 
the higher incidence of operations on female patients. 

It is difficult to reconcile this sex discrimination 
with the straightforward causative factors of injury 
and removal of parathyroid tissue. The menstrual 
period and the later stages of pregnancy are un- 
doubtedly factors which provoke attacks of tetany 
in latent cases, and it seems reasonable to assume 
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that the underlying cause is a hormonal one. The 
exact nature of this hormonal disturbance, and 
whether it shares any responsibility in influencing 
the original damage to parathyroid tissue, has yet to 
be determined. 

The Type of Goitre and Operation.—As might be 
expected total thyroidectomy carries a greater risk 
of hypoparathyroidism than subtotal thyroidectomy: 
in Gargell and Berlin’s series (1941) there were 14 
cases in 120 total thyroidectomies, and 12 cases in 
§00 subtotal thyroidectomies, an incidence of 11-7 
per cent and 2-4 per cent respectively, However, 
when subtotal thyroidectomy is carried out, the 
incidence is higher in operating on toxic goitre than 
on simple goitre. Again, in Gargell and Berlin’s 
series there were 9 cases in 300 operations for toxic 
goitre, an incidence of 3 per cent, and only 3 cases in 
200 operations for simple goitre, an incidence of 
I°5 per cent. Lachmann (1941) and Buckwalter, 
Soper, Davies, and Mason (1955) recorded similar 
findings. 

There are two probable reasons for this: In the 
first place a more radical resection is required in 
operations on toxic goitres so that removal of para- 
thyroid glands is more likely. Secondly, the technical 
difficulties of operation, particularly in dealing with 
the tense vascular goitre encountered in many cases 
of primary thyrotoxicosis, entail much more handling 
and trauma to the goitre with the accompanying 
risk of injury and infarction of parathyroid tissue. 
Following the introduction at the Lahey Clinic of 
antithyroid drugs in the pre-operative preparation of 
patients, the incidence of hypoparathyroidism follow- 
ing Operations on toxic goitre rose from I per cent 
to 3 per cent (Cattell, 1949). In Cattell’s view this 
was due entirely to the increased technical difficulties 
of the operation, and it seemed probable that injury 
to the parathyroid glands, rather than their actual 
removal, was the more important factor. 

Whilst total and subtotal thyroidectomy have 
been responsible for almost every recorded case, 
hypoparathyroidism following hemithyroidectomy 
has been reported by Prip Buus (1937) and he quotes 
3 further cases from the literature. In his case one 
parathyroid gland was identified in the resected 
goitre, and it must be presumed that in all these 
cases the parathyroid glands were reduced in number 
and confined to the affected side. 

Onset.—In most cases symptoms appear within 
24 to 48 hours after operation, but it is not very 
uncommon for them to be delayed for anything up 
to 2 weeks. Very occasionally the onset is delayed 
for several weeks or even for 2-3 months. 

The severity of the initial symptoms, which are 
almost invariably neuromuscular in type—namely, 
paresthesie and episodes of tetany—bears no rela- 
tionship to the rapidity of onset or to the serum- 
calcium level. The most severe initial symptoms 
that I have seen occurred 16 days after operation, 
when the patient, a woman aged 67 years, had re- 
turned home: she was readmitted with severe tetanic 
convulsions during one of which she lost conscious- 
ness. Her serum-calcium level was 7:4 mg. per cent 
on admission, but later fell to 6-4 mg. per cent. 

Very rarely indeed hypoparathyroidism develops 
insidiously without any initial symptoms at all, the 
disease being discovered perhaps one or two years 
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after operation when mental or ectodermal complica- 
tions present themselves. This masked variety of 
the disease, and the delayed variety mentioned above, 
will be discussed later. 

Symptoms.—The symptoms of hypoparathyroid- 
ism are generally considered to be due to lowering 
of the serum-calcium level, although it has been 
suggested that deficiency of parathyroid hormone 
per se may be partly responsible for cataract forma- 
tion (Lachmann, 1941). The symptoms may be 
divided into four groups: (1) General; (2) Neuro- 
muscular; (3) Central nervous system; (4) Ecto- 
dermal. 

1. General: In many cases hypoparathyroidism 
induces a sensation of general ill health. It is per- 
fectly true that patients may be symptom-free and 
feel very well despite a low serum-calcium level. 
Nevertheless it is remarkable how frequently a 
patient whose serum-calcium level has been restored 
to normal will spontaneously remark on a great 
improvement in well-being. 

2. Neuromuscular: Paresthesia and attacks of 
tetany involving muscles in the face and extremities 
are the almost invariable presenting symptoms. In 
cases of transient hypoparathyroidism the symptoms 
will of course improve and disappear. In untreated 
cases of permanent hypoparathyroidism the attacks 
of tetany and paresthesie will tend to become 
milder and less frequent with the passage of time, 
and may disappear completely. In many cases symp- 
toms reappear only at the time of the menstrual 
period, and particularly so if the blood-supply to an 
extremity is interfered with, as may occur when 
kneeling for any length of time, or when lying with 
the arm beneath the body. Whilst the face and 
extremities are the common sites for neuromuscular 
symptoms, other muscles may be affected and the 
patient may develop laryngeal spasms, abdominal 
cramps, or pain in the limb girdles. 

3. Central nervous system: Anxiety, depression, 
and typical psychoses may occur in addition to fits 
and convulsions, which in association with papill- 
cedema can mimic an intracranial growth (Sugar, 
1953). Epileptiform fits have been described as an 
initial symptom of hypoparathyroidism (Lachmann, 
1941), and it has been suggested that central nervous 
symptoms occur more frequently and earlier in the 
course of the disease than is realized (Greene and 
Swanson, 1941). Generally, however, they do not 
appear until some years have elapsed since the 
thyroidectomy was performed, so that the diagnosis 
may be far from obvious. Fortunately the prognosis 
in most cases is good. 

4. Ectodermal changes: Structures of ectodermal 
origin also tend to be involved later in the course of 
the disease, and the skin, hair, teeth, nails, and the 
optic lens may all be affected. The most serious 
complication, because it is irreversible and usually 
bilateral, is cataract. Reports of cataract formation 
in cases of unrecognized post-operative hypopara- 
thyroidism are far from uncommon (Bell and Bartels, 
1951; Boothby and Rynearson, 1935; Reckendorf 
and McGavack, 1956; Kyle, Schaaf, and Meyer, 
1954), and cases have been reported as early as 6 
months after thyroidectomy (Bell and Bartels, 1951). 

Undoubtedly the extent to which the serum- 
calcium level is depressed and the duration of this 
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deficiency are important factors in cataract forma- 
tion. Holtz (1934) estimated that 50 per cent of his 
untreated cases of hypoparathyroidism developed 
cataracts which usually took two or more years to 
appear. Lachmann (1941) found that in practically 
all his cases of cataract the serum-calcium level had 
been below 7:5 mg. per cent for several years. It 
would appear therefore that cataract is very unlikely 
to occur in the cases of mild hypoparathyroidism 
with serum-calcium levels above 8 mg. per cent and 
that 7-5 mg. per cent is the danger line below which 
no patient should be allowed to remain for even the 
shortest length of time. 

Course of the Disease.— The disease can take one 
of three courses: (1) Death; (2) Transient hypopara- 
thyroidism; (3) Permanent hypoparathyroidism. 

1. Death: In Lachmann’s series of 56 cases re- 
ported in 1941 there were 3 deaths. One occurred 
21 days after operation, probably as a result of 
laryngospasm: the others died one and two years 
after operation from repeated convulsions, mental 
changes, cachexia, and terminal bronchopneumonia. 
These cases were either not recognized as such or 
inadequately treated. In the light of our present 
knowledge of hypoparathyroidism and of its treat- 
ment, it seems improbable that death could occur 
either in the acute or in the chronic phase of the 
disease. 

2. Transient hypoparathyroidism: In this form 
injury to the parathyroid glands is reversible or, if 
glands have been removed, the remaining para- 
thyroid tissue hypertrophies so that compensation 
is complete. The symptoms gradually disappear 
with or without adequate treatment, and the serum- 
calcium returns to a normal level and remains there 
without replacement therapy. Recovery, if it occurs, 
is very unusual later than one year after thyroid- 
ectomy. 

3. Permanent hypoparathyroidism: Permanent 
hypoparathyroidism may be complete or partial. 

a. Complete hypoparathyroidism: If all para- 
thyroid tissue has been irreversibly injured or 
removed there will be no circulating parathyroid 
hormone and a complete hypoparathyroidism will be 
established with a serum-calcium level of approxi- 
mately 5-6 mg. per cent. 

b. Partial hypoparathyroidism: If, however, some 
functioning parathyroid tissue remains but fails to 
hypertrophy sufficiently to compensate for that which 
has been removed or damaged, the hypopara- 
thyroidism will be incomplete, and the parathyroid 
deficiency will vary according to the amount of 
parathyroid tissue remaining. At one extreme the 
condition will approach complete hypoparathyroid- 
ism and at the other normality. In between the two 
extremes all grades of severity will be encountered 
with corresponding serum-calcium levels. 

The level of the serum-calcium is a measure of 
the parathyroid <eficiency, and generally in the 
established disease the severity and frequency of 
symptoms vary accordingly. For example a patient 
with a serum-calcium level of 5-6 mg. per cent, 
representing an almost complete hypoparathyroidism, 
is liable to severe and protracted symptoms if un- 
treated, whilst a patient with a serum-calcium level 
of 8-8-5 mg. per cent, representing only a mild 
deficiency, may suffer only slight paresthesia and 
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muscular stiffness at the time of the menstrual period. 
Individual patients do, however, vary enormously in 
their reaction and acclimatization to the changed 
calcium and phosphate levels in the blood, and this 
accounts for the unusual and potentially dangerous 
clinical patterns that may be encountered. Clinical 
experience has, however, given one important base- 
line. Cataract, whilst unlikely in mild parathyroid 
deficiency, is liable to occur when the serum-calcium 
remains below 7:5 mg. per cent for any length of 
time (Holtz, 1934; Lachmann, 1941). 

Atypical Syndromes.— Whilst the symptomato- 
logy of a typical transient hypoparathyroidism and of 
a typical permanent hypoparathyroidism are well 
recognized, there are certain unusual clinical patterns 
of the disease which should be discussed. These are: 
(1) Delayed hypoparathyroidism; (2) Latent hypo- 
parathyroidism; (3) Masked hypoparathyroidism. 

1. Delayed Hypoparathyroidism.—In most cases 
symptoms develop within 24 to 48 hours of opera- 
tion, but occasionally they are delayed for up to 2 
weeks and very rarely they do not appear until 2 or 
3 months have elapsed. Lachmann (1941) described 
one patient who had normal serum-calcium estima- 
tions up to 6 weeks after operation but developed 
episodes of tetany 3 months post-operatively, when 
the serum-calcium level was found to have fallen to 
79 mg. per cent. This proved to be a case of 
permanent hypoparathyroidism and _ the patient 
required permanent replacement therapy. Such 
cases are most infrequent, but the consequences 
could be serious if symptoms when they appeared 
were so slight that medical advice was not 
sought. 

2. Latent Hypoparathyroidism.—There is a 
general impression that complete spontaneous 
recovery is the rule in post-operative hypopara- 
thyroidism, and it is only when cases are followed 
up with serial estimations of the serum-calcium level 
that the fallacy of this view is exposed. The reason 
for this false impression is that the majority of 
patients with permanent partial hypoparathyroidism 
acclimatize themselves after a time to a subnormal 
serum-calcium level, and in many of these patients 
attacks of tetany or paresthesia either do not occur, 
or if they do, are so mild and infrequent that medical 
advice is not sought. The danger of this state of 
affairs is that the more serious mental and ectodermal 
manifestations of the condition, notably cataract, may 
develop insidiously without the medical attendant 
appreciating the cause, or initiating any treatment until 
changes are irreversible. This form of post-operative 
parathyroid deficiency, with a lowered serum-calcium 
level and few or no subjective symptoms, may be 
termed ‘latent hypoparathyroidism’. Holtz, writing 
in 1934, bitterly regretted that he had given A.T.10 
only to those of his patients who had overt symptoms, 
because one-half of his untreated cases, that is to say 
those with latent hypoparathyroidism, developed 
cataracts; amongst these was a young woman aged 22 
years. 

Lachmann (1941) and Prip Buus (1937) in 
Denmark also appreciated the significance of latent 
hypoparathyroidism, and the syndrome was again 
described by Buckwalter and others in 1955; yet many 
surgeons appear to be unaware of the existence and 
potential dangers of this condition. 
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3. Masked Hypoparathyroidism.—In most cases 
paresthesiw and attacks of tetany are so severe, at 
any rate in the early stages of the condition, that the 
diagnosis is obvious and the disease clamours for 
attention. However, occasional cases have been de- 
scribed (Lachmann, 1941; Kyle and others, 1954) 
where serum-calcium estimations have unmasked a 
case of post-operative hypoparathyroidism months 
or even years after operation, and where there has 
been no history of post-operative symptoms what- 
soever. Escamilla, Kempe, Crane, Goldman, and 
Gordon (1957) described a case diagnosed one year 
after thyroidectomy whose only prior symptom had 
been some numbness of the lip two months after 
leaving hospital. 

It seems doubtful whether completely symptom- 
less cases of post-operative hypoparathyroidism do 
occur: indeed it is reasonable to suggest that in the 
recorded cases the initial symptoms, even if they 
occurred in hospital, were so slight that the patient 
did not mention them at the time, nor could she 
recall them later even on direct questioning. How- 
ever, cases where the initial symptoms are trivial 
enough to be disregarded by both patient and doctor 
are not so very rare, and these masked cases, if they 
develop a permanent parathyroid deficiency with a 
serum-calcium level of below 7:5 mg. per cent, are 
very dangerous. 

Incidence.—In 7 of the 119 cases of thyroid- 
ectomy followed up a hemithyroidectomy was carried 
out. Although hypoparathyroidism has been reported 
after hemithyroidectomy, it is very rare and it was 
considered unjustifiable to include these 7 cases 
in this study. 

Of the 112 patients submitted to subtotal thyroid- 
ectomy, however, § (4°5 per cent) developed symp- 
toms and signs of hypoparathyroidism at periods 
varying from 2 to 14 days after operation (Table VJ). 

Table VI.—INCIDENCE OF POST-OPERATIVE 

HyYPOPARATHYROIDISM 


SvuBTOTAL THYROIDECTOMIES CASES OF HYPOPARATHYROIDISM 


S$ (4°5 per cent 


Transient 
per cent 


Permanent 
18 per cent ; 


Three of these patients had recovered at the time of 
their final examination: that is to say they were 
symptom-free, were receiving no specific replace- 
ment therapy, and had serum-calcium levels within 
the normal limits of 9°0-11-0 mg. per cent. These 
3 cases are considered to be cases of transient hypo- 
parathyroidism. One patient was having occasional 
symptoms 2} years after operation and had a serum- 
calcium level below normal (7-9 mg. per cent). 
Another patient had been symptom-free for 3 years 
after a thyroidectomy performed 3} years previously 
and her serum-calcium level was also well below 
normal (7:5 mg. per cent). These 2 are considered 
to be cases of permanent hypoparathyroidism. In 
this series, therefore, there were 3 cases of transient 
hypoparathyroidism and 2 cases of permanent hypo- 
parathyroidism. The case-histories of these patients 
are described briefly below and summarized in Table 
VI. 
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Case 1.—Mrs. B. H., aged 34 years. 

On July 12, 1954, this patient was operated on for a 
simple multinodular goitre and five-sixths of each lobe 
were resected. Forty-eight hours later she developed 
typical attacks of tetany. The response to intravenous 
calcium glucenate was immediate, and she was discharged 
from hospital 10 days later on § g. of calcium lactate daily. 
The first serum-calcium estimation was carried out 7 days 
after operation, that is to say § days after calcium therapy 
had been started, and the level was 11-6 mg. per cent. 

When re-examined 34 years after thyroidectomy, she 
had been symptom-free since she left hospital. She had 
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was kept under observation the serum-calcium level was 
not watched after replacement therapy was stopped, and it 
might have fallen to a dangerous level during the period of 
a year before it was estimated again. It is most significant 
that such paresthesia as she complained of at the time of 
the follow-up were unrelated to the menstrual period. In 
view of this and of the high serum-calcium level, she is 
considered to have recovered completely and is classified 
as a transient case. 

Case 3.—Miss P. T., aged 28 years. 

On Oct. 26, 1956, a subtotal thyroidectomy was carried 
out for a diffuse toxic goitre, seven-cighths of each lobe 


Table V1I.—Cases OF POST-OPERATIVE HYPOPARATHYROIDISM 
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Diffuse toxic 


Diffuse toxic 


Diffuse toxic 


Multinodular 
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* Calcium therapy stopped 


had no calcium for 3 years, and her serum-calcium level 
was 9°6 mg. per cent. 

Comment.—Clinically there could be no doubt about 
the origina! diagnosis, and the high initial serum-calcium 
was presumably due to calcium therapy which had been 
started § days previously. In 1954 I was under the 
impression that the vast majority of patients who developed 
tetany after thyroidectomy recovered spontancously, and 
that those who did not do so declared themselves 
decisively if therapy was withdrawn: consequent!» the 
follow-up on this patient was totally inadequate. bortu- 
nately she recovered completely and is classified as a 
transient case. 

Case 2.—Mrs. G., aged 36 years 

On May 14, 1956, this patient had a subtotal thyroid- 
ectomy for a diffuse toxic goitre when seven-cighths of 
the left lobe and five-sixths of the right lobe were resected. 
Forty-eight hours after operation she developed attacks 
of tetany and was treated with intravenous calcium gluco- 
n°te followed by oral calcium and vitamin D. On May 18, 
four days after operation, the serum-calcium level was 
9°6 mg. per cent, and on June 12, a month after operation, 
as there had been no recurrence of symptoms, calcium 
therapy was stopped. In April, 1957, because she com- 
plained of occasional paresthesia, a serum-calcium 
estimation was done and showed a level of 9°7 mg. per 
cent. 

When re-examined 2} years after operation she had 
had no calcium therapy for over 2 years. She still com- 
plained of pins and needles if she lay on an arm or a leg, 
but these paresthesiw were not related to the menstrual 
periods, and the serum-calcium level was 9°9 mg. per 
cent. 

Comment.—As in Case 1 there was again no clinical 
doubt about the original diagnosis. Although this patient 
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being resected, She noted mild cramps two weeks after 
the operation and these gradually became worse: her 
serum-calcium was then found to be 8-0 mg. per cent 
She was put on adequate replacement therapy with oral 
calcium and vitamin D and her cramps stopped 

Five months after operation her serum-calcium level 
was 86 mg. per cent and replacement therapy was cut 
down. Eight months after operation she was symptomless, 
the serum-calcium was 8-3 mg. per cent, and all therapy 
was stopped. On Aug. 19, 1957, 10 months after operation 
and 2 months after replacement therapy was stopped, 
she was symptomless and the serum-calcium level had 
risen to 94 Mg. per cent. 

At the final examination 1{ years after operation she 
was symptomless, and the serum-calcium level was 
9 2 gm. per cent. 

Comment.—This patient is classified as a transient 
case; it took about 10 months for parathyroid function 
to recover. Although replacement therapy was stopped 
too early, and further serum-calcium estimations should 
have been done during the 6 months after therapy was 
completely discontinued, this case \.as on the whole 
adequately treated and followed up. 

Case 4.—Mrs. C., aged 2§ years. 

On Dec. 1§, 19§4, a subtotal thyroidectomy was carried 
out for a diffuse toxic goitre, seven-cighths of each lobe 
being resected. On Dec. 21, 6 days after operation, she 
complained of paraesthesia in the face and hands with 
typical attacks of tetany: the serum-calcium level was then 
7°O mg. per cent. She was given 3 g. of calcium lactate by 
mouth daily, the symptoms improved, and she went 
home on Dec. 30. On discharge the serum-calcium level 
had fallen to 6-3 mg. per cent. She continued to take 
3 g. of calcium lactate by mouth daily until her supplies of 
calcium ran out a month later. Then, being symptom-free, 
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she did not bother to obtain any more calcium and failed 
to attend for her follow-up appointment. 

When re-examined in June, 1958, she admitted to 
no symptoms after December, 1954, but her serum- 
calcium was only 7:5 mg. per cent. On direct questioning, 
however, after the serum-calcium estimation was known, 
she agreed that at the time of the menstrual period she 
sometimes got cramps in the calves of her legs if she 
knelt down for any length of time. 

Comment.—This patient is classified as a case of 
permanent partial hypoparathyroidism and she is a 
perfect example of the clinical syndrome of latent hypo- 
parathyroidism. With her serum-calcium at this level for 
34 years it is indeed fortunate that she had not already 
developed a cataract. She is now on adequate replacement 
therapy with calcium and vitamin D and will remain under 
observation for the rest of her life. The other significant 
point in this case history is the completely inadequate 
dosage of calcium lactate which she was receiving on 
discharge from hospital. 

Case 5.—Mrs. A. G., aged 36 years. 


On Feb. 27, 1957, a subtotal thyroidectomy was carried 
out for a simple multinodular goitre, two-thirds of each 
lobe being resected. Forty-eight hours after operation 
she had a typical attack of tetany. She was treated with 
intravenous calcium gluconate, and then put on 3 g. of 
calcium lactate daily by mouth. On March 9, nine days after 
operation, the serum-calcium level was 6-4 mg. per cent. 
On May 14, 2) months after operation, she was symptom- 
less, and the serum-calcium level was 8 mg. per cent. 
She remained on a dosage of 3 g. of calcium factate daily, 
and subsequent serum-calcium levels were 8°8 mg. per 
cent on two occasions. 

When re-examined on July 31, she said she was still 
taking the calcium lactate because if she did not do so 
she developed mild tetanic spasms at the time of the 


The overall incidence of hypoparathyroidism in 
any series is unlikely to be influenced very greatly by 
the alertness of the observer, because in the majority 
of cases the initial symptoms are so dramatic that 
few cases will be overlooked. The incidence of 
permanent parathyroid deficiency in any series will, 
however, depend very considerably upon the interest 
of the investigator in the disease, because with a 
careful follow-up of patients the borderline cases of 
partial hypoparathyroidism with few or no symptoms 
and only a slightly lowered serum-calcium level will 
be detected, and will not, as can so easily happen, 
be dismissed as transient cases which have fully 
recovered. 

In the present study of 112 operations on simple 
and toxic goitre the incidence of hypoparathyroidism 
was 4°5 per cent and the ratio of permanent to 
transient cases was 2 to 3 (Table VI). A representa- 
tive list of previously published figures is given in 
Table VIII. 

It is apparent that whilst the figures for the 
overall incidence of post-operative hypoparathyroid- 
ism do not vary greatly in most of the series quoted 
above, the ratios of permanent to transient cases do 
differ very considerably. It is significant that the 
highest ratios of permanent to transient cases occur 
in those series where the investigation was primarily 
directed at the incidence of hypoparathyroidism, and 
in which the follow-up of post-operative cases was 
most thoroughly carried out: that is to say, the series 
published by Lachmann (1941) and by Buckwalter 
and others (1955), where this ratio was 3 to I in 


Table VIII.—INCIDENCE OF POST-OPERATIVE HYPOPARATHYROIDISM IN REPORTED SERIES 


: Ty a NUMBER OF INCIDENCE OF RATIO OF PERMANENT 
AUTHOR Tyre oF Gorrre THYROIDECTOMIES HYPOPARATHYROIDISM TO TRANSIENT CASES 
| per cent | 

Coller and Potter (1931 Simple and toxic 267 mi i:3 
Swinton (1937 Ali types 13,000 o2 S:@ 
Goadby (1937 Toxic 50 4 All permanent 
Petit-Dutaillis (1937 Toxic 118 5 Not stated 
Lachmann (194! Simple and toxic 239 $8 3:1 
Gargell and Berlin (1941 Simple and toxic $00 24 Not stated 
Himsworth, Trotter, and Morgan (1947 Toxic | 93 | $4 All transient 
Goldman (1948 Simple and toxic | 1,042 | o8 Not stated 
Cattell (1949 Toxic 1,000 3 se 
Bell and Bartels (1951 Toxic 2,000 | 29 PEs 
Buckwalter, Soper, Davies, and Mason (1955) | All types 600 3 B38 


menstrual period. The only physical sign was brittleness 
of the finger-nails which, she said, tended to split at the 
edges. Her serum-calcium was then 9°I mg. per cent. 
The calcium lactate was withdrawn for three weeks, after 
which she became depressed and the serum-calcium level 
fell to 7-9 mg. per cent. 

Comment.—At first it did not seem possible that this 
apparently inadequate dosage of calcium lactate could 
maintain the serum-calcium at a normal level. However, 
the relation of the spasms to the menstrual period and 
the changes in the finger-nails were both very suggestive 
symptoms, and the diagnosis was established when the 
oral calcium was withdrawn. 

This patient is also classified as a case of permanent 
partial hypoparathyroidism: she is stabilized on oral 
calcium alone, but will remain under observation for the 
remainder of her life. Patients with borderline hypo- 
parathyroidism such as this would, if untreated, probably 
remain in slight ill health with occasional mild episodes 
of tetany, and would be unlikely to develop a cataract. 


each series. If, as seems justifiable, these two series 
are taken as guides to the average incidence of hypo- 
parathyroidism following subtotal thyroidectomy on a 
mixed group of simple and toxic goitres, then an overall 
figure of approximately 3 per cent can be expected, 
with a 3 to I ratio of permanent to transient cases. 

Compared with these figures, the overall inci- 
dence in the present study is somewhat high, and the 
ratio of permanent to transient cases is somewhat 
low. However, the number of cases studied is rela- 
tively small, and the figures will doubtless adjust 
themselves in the future when further cases are 
added to their number. 

Post-operative hypoparathyroidism is not an 
infrequent complication of subtotal thyroidectomy, 
and subsequent permanent parathyroid deficiency of 
varying degree is more likely than a complete recovery 
of function. The tragic results which may follow 
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THE MORBIDITY OF 
unrecognized post-operative hypoparathyroidism can 
only be avoided by vigilance in the early post- 
operative weeks, and by a conscientious follow-up 
of all patients who develop symptoms of the disease. 
The advice given by Buckwalter and his colleagues 
(1955) is that every patient who develops post- 
operative tetany, even if the serum-calcium and 
serum-phosphate levels are normal at the time, 
should remain under observation until the serum- 
calcium and phosphate levels remain within normal 
limits, without replacement therapy, over a pro- 
longed period. 


TREATMENT 


Therapeutic Measures  Available.—The 
measures available in the treatment of hypopara- 
thyroidism are as follows: (1) Parathormone; (2) 
Calcium salts by mouth; (3) Calcium salts by 
injection; (4) Vitamin D; (5s) A.T.10; (6) Diet; (7) 
Transplantation of parathyroid tissue. 

1. Parathormone.—An injection of parathormone 
will cause a temporary rise in the serum-calcium 
level. The maximum effect is obtained in 8 to 12 
hours and it returns to its original level in about 24 
hours. After 2 to 3 weeks of continued treatment 
patients become resistant to parathormone and cease 
to respond to its administration. It is expensive, it 
does not act as rapidly as intravenous calcium gluco- 
nate in the acute case, and on account of the acquired 
resistance it is valueless in the chronic case. 

2. Calctum Salts by Mouth.—Calcium lactate or 
calcium gluconate taken by mouth are of great value 
in the long-term control of parathyroid deficiency. 
They are usually given together with vitamin D, but 
in cases of partial hypoparathyroidism on the border- 
line of normality the calcium salts alone may be 
adequate. It is not sufficiently appreciated that the 
calcium must be given in large amounts. Hunter 
emphasized this point in his Goulstonian lectures in 
1930, yet a study of case-histories shows that more 
frequently than not patients have been given quite 
inadequate doses. It may be necessary to give as 
much as 1§ g. of the calcium salt daily, and it is best 
given as a powder which can be suspended in water 
rather than as tablets, because most patients find 
difficulty in swallowing such a large number of 
tablets day after day. Indeed, one of my patients 
with a permanent post-operative hypoparathyroid- 
ism stopped taking her calcium tablets on account 
of this dif.culty without warning any of her medical 
advisers, and subsequently developed _ bilateral 
cataract. 

3. Calcium Salts by Injection.—The intravenous 
injection of 10 c.c. of a 10 per cent solution of calcium 
gluconate, repeated if necessary, is a rapid means of 
raising the serum-calcium level. Its value, therefore, 
lies in controlling the acute symptoms in the initial 
stages of the disease. 

4. Vitamin D.—Vitamin D acts by mobilizing 
the bone calcium and by assisting the absorption of 
calcium from the intestine. Unfortunately it also 
increases the urinary excretion of calcium so that 
when large doses are given there is a risk of renal 
calcification. It is given in conjunction with large 
doses of calcium salt by mouth, but on account of 
the potential dangers to the kidneys the dosage 
should be kept to a minimum. 
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5. A.T.10.—A.T.10 acts in a similar way to 
vitamin D: it is a more potent drug, but it is very 
much more expensive. It is nevertheless very 
valuable in the treatment of chronic hypopara- 
thyroidism, because it often succeeds in stabilizing 
cases in which other methods have failed. 

6. Diet.—It is advisable to keep the patient on a 
diet low in phosphate in order to prevent the loss of 
ingested calcium as calcium phosphate, and to avoid 
any unnecessary elevation of the serum-phosphate 
level. Milk in particular, although frequently advo- 
cated, should be severely restricted because its large 
phosphate content more than outweighs the value 
of the calcium in it. 

Transplantation of Parathyroid  Tissue.— 
Attempts to transplant parathyroid tissue into 
patients with hypoparathyroidism were made by 
Escamilla and others (1957), but, as might be ex- 
pected, the results were very unsatisfactory, and in 
view of the good results with replacement therapy 
this procedure would appear to be of little value. 

The Treatment of Post-operative Hypopara- 
thyroidism.—Treatment may be considered under 
three headings: (1) Prophylactic measures; (2) Treat- 
ment of the acute phase of the disease; (3) Treatment 
of the chronic phase of the disease. 

1. Prophylactic Measures.—Prophylactic measures 
at thyroidectomy consist in the attempted preserva- 
tion of parathyroid glands, and the avoidance of 
trauma to them which might cause infarction. The 
difficulty of applying these measures has already 
been discussed, and although the frequency of post- 
operative hypoparathyroidism can be diminished 
with care, it appears to be impossible to exclude it 
completely. Implantation into the sternomastoid 
muscle of any parathyroid gland accidentally removed 
with the resected goitre at the time of the operation 
has been recommended by Lahey (1947). The value 
of this procedure cannot be assessed because it is 
virtually impossible to know how much of the 
patient’s parathyroid tissue remains undamaged at 
other sites, but at the least it would seem to be a 
logical and worthwhile procedure. 

2. Treatment of the Acute Phase.—The acute 
phase of the initial symptoms is best treated with 
intravenous injections of 10 per cent calcium gluco- 
nate, repeated as often as necessary. Parathormone 
can be used, but in most cases it is unnecessary. The 
oral administration of calcium salts and of vitamin D 
should be started as soon as possible. 

3. Treatment of the Chronic Phase.-—Once the 
acute phase of the disease is over, the basis of treat- 
ment is the administration of oral calcium and 
vitamin D together with a low phosphate diet. In 
the early stages of treatment repeated estimations of 
the serum-calcium level must be made in order to 
stabilize the patient, and to establish whether 
recovery of parathyroid function is occurring. 
Initially the dosage of calcium and vitamin D should 
be high—that is to say, about 15 g. of calcium salt 
and 200,000 to 400,000 1.U. of vitamin D every day. 
Later in the course of the disease the dosage may be 
reduced, depending on the degree of recovery of 
function. Recovery may be judged by maintenance 
of the serum-calcium level despite reduction of the 
dosage. The absence of symptoms and signs is of no 
significance whatsoever, as some patients acclimatize 
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themselves rapidly to a calcium level low enough 
to endanger the nervous system and the optic lens. 

In cases of transient hypoparathyroidism, when 
full recovery of function occurs, the serum-calcium 
level will remain within normal limits during and 
after the withdrawal of calcium and vitamin D. It is, 
however, essential in these cases to keep the patient 
under observation for a prolonged period after the 
withdrawal of replacement therapy in order to ensure 
that the serum-calcium and phosphate levels do 
actually remain within normal limits (Buckwalter 
and others, 1955). 

In cases of permanent hypoparathyroidism the 
dosage of calcium and vitamin D will depend upon 
the degree of parathyroid deficiency. Overdosage or 
underdosage, either of which can have serious 
consequences, are controlled by serial estimations of 
the serum-calcium level and occasional estimations 
of the serum-phosphate. In a stabilized case examina- 
tion at three-monthly intervals is frequent enough, 
but these patients must be kept under observation 
for the remainder of their lives. 

Most cases of permanent hypoparathyroidism can 
be stabilized on large doses of calcium lactate powder 
and small doses of vitamin D. Occasional cases of 
mild parathyroid deficiency can be controlled by 
calcium salts alone, and treatment should always aim 
at giving as little vitamin D as possible. The use of 
A.T.10 should be reserved for the rare case which 
standard methods have failed to stabilize. 

The most serious errors in the management of 
post-operative hypoparathyroidism are undoubtedly 
the failure to maintain the serum-calcium at least 
above the level of 8-5 mg. per cent, and the failure 
to follow up a case of post-operative tetany because 
the patient has become free of symptoms. 

POST-OPERATIVE HYPOTHYROIDISM 

The term ‘hypothyroidism’ is used in preference 
to myxedema because the latter refers to but one 
aspect of thyroid deficiency. Indeed, were the 
surgeon to await the classical picture of myxedema, 
the diagnosis and treatment of post-operative hypo- 
thyroidism would be quite unjustifiably delayed. 

Clinical Features.—The following is a briet 
account of hypothyroidism following subtotal thyroid- 
ectomy. 

The Type of Goitre.—The condition is far com- 
moner after operations for toxic goitre than after 
operations for simple goitre; and in the case of toxic 
goitre, the incidence is much higher when thyroid- 
ectomy is carried out for the diffuse goitre of primary 
thyrotoxicosis than it is for the multinodular goitre 
usually associated with secondary thyrotoxicosis. 
Thus Beahrs, Ryan, and White (1956) reported 12 
cases of hypothyroidism following 126 operations for 
diffuse toxic goitre (9°§ per cent), § cases following 
§66 operations on simple goitre (O°9 per cent), and 
no case following 96 operations for secondary thyro- 
TOXICOSIS. 

In the present series ( Table X) there were 4 cases 
following 47 operations for diffuse toxic goitre, I case 
following 12 operations for secondary thyrotoxicosis, 
and no case following thyroidectomy for §3 simple 
goitres. 

One rather obvious explanation of the higher 
incidence of hypothyroidism after operations on 
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THE MORBIDITY OF 
toxic goitres is that most surgeons aim to perform a 
very radical thyroidectomy on these patients, particu- 
larly in the case of a diffuse toxic goitre, whereas a 
more conservative attitude is adopted towards simple 
goitres. Even so, it is interesting to speculate as to 
why the potentially very active thyroid remnant of 
the diffuse toxic goitre so frequently fails to hyper- 
trophy sufficiently in these cases. 

Onset.—The onset of symptoms is usually within 
a vear of operation, and very often within the first 3 
months. In Bartels’s series (1952) 73 per cent of the 
cases of post-operative hypothyroidism presented 
within the vear, and in the series studied by Buxton 
and Willcox (1952) 6 out of 21 cases presented 
within 3 months, and a further 12 cases within 2 
years of thyroidectomy. In the present series (Tadle 
IX) symptoms were noted by 3 of the § patients 
within 2 months of operation, whilst the other 2 
patients noted symptoms at 6 months and I year 
respectively. 

It is, however, important to remember that 2 of 
the patients in Buxton and Willcox’s series did not 
develop symptoms until 4 years after operation, and 
in one of these patients the onset was delayed for 14 
years. 

Svmproms.—The early symptoms of post-opera- 
tive thyroid deficiency are as follows: (1) Tiredness; 
2) Sensitivity to cold; (3) Cold extremities; (4) Dry- 
ness of the skin; (5) Swelling of the evelids; (6) In- 
crease in weight. 

In my experience sensitivity to cold and puffiness 
of the evelids are the most characteristic of these 
early symptoms, and the latter frequently enables 
a diagnosis to be made at the first glance. Post- 
Operative increase in weight is so consistently seen 
after an adequate thyroidectomy tor thyrotoxicosis 
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one year after operation and replacement therapy was 
started. Six months later she became pregnant, and 
in the sixth month of her pregnancy hyperthyroid 
symptoms were noted so that treatment was stopped. 
Three months after the baby was born hypothyroid 
symptoms reappeared, and she has been on thyroid 
extract since that time with no subsequent pregnancy. 
It is possible that the foetal secretion was responsible 
for the 6 months’ remission in the disease. 

The Course of the Disease.—Cases of post- 
operative hypothyroidism fall into two groups: (1 
Transient hypothyroidism; (2) Permanent hypo- 
thyroidism. 

In transient cases the dosage of thyroid extract or 
of thyroxin can gradually be reduced until the patient 
becomes euthyroid without any replacement therapy 
at all. Full recovery later than 1} years after the 
onset is unusual (Buxton and Willcox, 1952), and, 
as in hypoparathyroidism, a prolonged period of 
follow-up is essential in order to ensure that recovery 
is complete. Permanent cases will require replace- 
ment therapy for the remainder of their lives, and 
the dosage will depend upon the degree of thyroid 
deficiency 

Diagnosis.—The diagnosis of 
hypothyroidism is not usually very 
vided that the surgeon is alert to 
symptoms, and provided that the patients are 
followed up with reasenable care. Estimations of 
the serum-cholesterol, of the basal metabolic rate, 
and of the uptake of radio-active iodine are rarely 
necessary as diagnostic aids. The importance of a 
lengthy follow-up after thyroidectomy for thyro- 
toxicosis is underlined by the delayed onset of symp- 
toms in a significant number of cases (Buxton and 
Willcox, 1952 
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CASES OF 
HYPOTHYROIDISM 
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$ 4°5 per cent 


that this symptom is of little diagnostic value. 
Similarly, loss of hair is an unusual early symptom, 
and the gross picture of myxedema should only 
be seen in cases whose follow-up has been ne- 
glected. 

The case-histories of the patients who developed 
post-operative hypothyroidism in the present series 
are briefly set out in Table LX. It will be noted that 
in all cases a radical thyroidectomy was carried out, 
and particularly so in Case §, a patient with secondary 
thyrotoxicosis who had auricular fibrillation at the 
time of the operation, and who had previously been 
in cardiac failure. The method used here of recording 
the extent of the resection by fractions is rather un- 
satisfactory: I now attempt an estimation of the 
weight of the thyroid remnants 

The case-history of the fourth patient is of some 
interest. Symptoms of thyroid deficiency were noted 


Incidence.—The overall incidence of hypo- 
thyroidism in the present series was § Cases in I12 
subtotal thyroidectomies for simple and toxic goitre; 
that is to say 4°§ per cent, made up of 2-7 per cent 
of permanent cases and 1°8 per cent of transient 
cases (Table X). However, as these § cases all 
fcilowed operations on toxic goitres, which num- 
bered §9 in this series, the incidence for subtotal 
thyroidectomy for thyrotoxicosis was 8-§ per cent, 
made up of 5-1 per cent of permanent cases and 
3-4 per cent of transient cases. 

The cases classified as permanent were all 
operated on over 3 years ago, and it is most unlikely 
that any of these will recover function. But it is 
quite possible that further cases of hypothyroidism 
will come to light in the future, as some of the other 
patients have only been followed up for 1} years 
after operation. The incidence in this small series 
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may therefore prove to be higher than it appears to 
be at the moment. 

A representative list of previously published 
figures for post-operative hypothyroidism is given in 
Table XI. Even when these series are concerned 
purely with thyroidectomy for thyrotoxicosis, the 
figures both for the overall incidence and for the 
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Despite its high incidence, the fear of inducing 
post-operative thyroid deficiency should never influ- 
ence surgical judgement as to the extent of the 
resection indicated in any case of thyrotoxicosis. 
The surgeon who performs an adequate thyroid- 
ectomy for thyrotoxicosis must accept a proportion 
of cases of post-operative hypothyroidism, and 
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Toxic 
Toxic 
Toxic 


Goadby (1937 

Petit-Dutaillis (1937 

Himsworth, Morgans, and Trotter 
Goldman (1948) 
Cattell (1949 
Buxton and Willcox 
Bartels (1952) 
Beahrs, Ryan, and White 
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Table X1I.—Cases oF WouND INFECTION 


DEGREE AND 
SITE OF 
INFECTION 


TYPE OF 
CVOTTRE 


ONSET OF 
INFECTION 


_ PRIMARY 
‘TREATMENT 


ASSOCIATED 
MORBIDITY 


SUBSEQUENT 
TREATMENT 


Minor, 
superficial 


Multinodular | Immediate Aspiration 


| Settled in hospital 


Multinodular Minor, 


superficial 


Immediate Aspiration 


Settled in hospital 


Multinodular Immediate Discharged 


superficial 


spontaneously 


_ | Settled in hospital 


Multinodular Immediate 


abscess 


Minor, | 
| 


Deep abscess | Drainage of 


Sinus persisted for 9 mth 
with discharge of thread 
ligatures 


Diffuse toxic Immediate | Deep abscess 
abscess 


Drainage of 


At 3 mth.; sinus ex- 
plored and thread 
removed 


Settled at 3 mth after | 
second operation 


Multinodular Immediate 


abscess 


Deep abscess | Drainage of 


Settled at 9 mth. after 
second operation 


At 9 mth.; sinus ex- 
plored and thread 
removed 


Late, 3 wk 
after 
operation | 


Diffuse toxic Deep abscess | Discharged 


spontaneously 


Sinus persisted for 6 mth 
with discharge of thread 
ligatures 


| 


Multinodular 
toxic 


Late, 2 wk 
after 
operation 


Deep abscess 


drained 


Readmitted 
and abscess 


Settled at 9 mth. after third 
operation 


Sinus explored and 
thread removed on 
two occasions 


Late, 3 wk. | Deep abscess 
after 
operation | 


Multinodular 
toxic 


Discharged 


spontaneously 


Sinus persisted for 15 mth 
with discharge of thread 
ligatures 


| 
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incidence of permanent hypothyroidism vary con- 
siderably. These variations are probably due to two 
factors. First, the length of the follow-up period 
and the diligence with which it is carried out, and 
secondly the interpretation and classification by 
different investigators of those cases falling on either 
side of the borderline between mild hypothyroidism 
and euthyroidism. 

At all events it seems certain that the incidence 
of permanent post-operative hypothyroidism is 
considerably higher than is generally thought, and 
it is fortunate that the unrecognized borderline 
cases do not appear to run the same risks of irrevers- 
ible injury as do patients with a similar degree of 
parathyroid deficiency. 


replacement therapy is a small price for these patients 
to pay for the cure of their disease. 
WOUND INFECTION 

The incidence of wound infection was studied 
because the presence of an abscess deep to the 
pretracheal muscles, with its accompanying inflam- 
matory changes and subsequent fibrosis, should have 
provided perfect conditions for immediate or delayed 
damage both to the recurrent laryngeal nerves 
exposed at the operation and to the parathyroid 
glands. Indeed, Meurman (1951) described 7 cases 
of delayed nerve paralysis following thyroid surgery, 
and attributed all but one of these to wound infection 
and cicatricial contraction. 
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There were 9 cases of wound infection with 
actual pus formation (7able XJ1). Cases in which 
the wound edges developed slight inflammatory 
changes were not included in this figure. This is an 
infection rate of 7:5 per cent, and it is deplorably 
high for a series of clean operations. The only excuse 
that can be offered is that § cases occurred at Llan- 
dough Hospital during a period when the incidence 
of wound infection was inexplicably high. Three of 
the 9 were cases of minor subcutaneous infection 
which settled rapidly in hospital. The remaining 6 
cases developed an abscess deep to the pretracheal 
musculature, and after preliminary drainage or spon- 
taneous discharge a persistent sinus formed and was 
maintained by thread ligatures beneath the deep 
cervical fascia. In 4 of these patients operations, 
usually multiple, were required to explore the sinus 
and to remove the thread. The sinus closed spon- 
taneously in the other 2 patients after discharging 
bits of thread for 6 months and 15 months respec- 
tively. 

It is most significant that 4 of the 6 abscesses 
developed after the removal of bulky multinodular 
goitres, and indeed 2 of these goitres were very large 
and extensively calcified. Undoubtedly the presence 
of a large dead space, although drained, was a pre- 
disposing factor. It is interesting to note that 3 of 
the abscesses developed 2 to 3 weeks after the 
thyroidectomy, and after the patient had been dis- 
charged home without symptoms. In none of these 
cases had antibiotics been given in the immediate 
post-operative period. 

The inconvenience, discomfort, and worry caused 
by these abscesses cannot be disregarded, but it is 
reassuring to note that there was no apparent damage 
to parathyroid glands, and no immediate or delayed 
injury to recurrent laryngeal nerves in any of these 
cases. 

It has been my practice to use diathermy or cat- 
gut ligatures superficial to the pretracheal muscles, 
and serum-proof thread for all ligatures and sutures 
deep to the muscles. It might be advisable in future 
to restrict the use of the non-absorbable material 
to the main thyroid arteries in the deep compart- 
ment. 


RECURRENCE OF THE GOITRE 

There has been no clinical recurrence of the 
goitre or return of thyrotoxic symptoms in any case 
during the period of the follow-up, but as the 
maximum duration of the follow-up has been only 
34 years this result is of little or no significance. 
However, careful palpation of the neck revealed a 
small centrally placed nodule, due to regeneration of 
the pyramidal lobe remnant, in the case of § patients, 
none of whom was aware of its presence. Three of 
these patients had been operated on for a diffuse 
toxic goitre, and 2 had had a multinodular simple 
goitre removed. 

This finding serves to emphasize the importance 
of careful removal of the whole of the pyramidal 
process at thyroidectomy. 


POST-OPERATIVE HAMATOMATA 

The neck is a very vascular area and the under- 
mining of skin-flaps at thyroidectomy predisposes to 
small subcutaneous collections of blood and serum 
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which, although unsightly, are not dangerous. On 
the other hand, a haematoma deep to the pretracheal 
musculature is usually caused by haemorrhage from 
one of the major thyroid vessels, or from the surface 
of a vascular thyroid remnant. Such a hematoma, 
which most frequently follows thyroidectomy for 
diffuse toxic goitre, can be a most dangerous compli- 
cation. On account of its anatomical position within 
the deep cervical compartment it can produce a most 
extreme laryngeal obstruction with, on occasions, an 
incredibly rapid onset; moreover, it is often associ- 
ated with a surprising degree of surgical shock. 
Smaller and less alarming hamatomata may also 
form in the deep compartment, particularly in the 
dead space left after thyroidectomy for a large multi- 
nodular goitre. These are probably responsible 
for some of the deep abscesses which occur at this 
site. 

Post-operative haematomata requiring urgent 
surgical intervention are fortunately uncommon. 
Cattell (1949), it is true, in a review of 1000 opera- 
tions for toxic goitre, gave a figure of 2°7 per cent 
for hamatoma formation, but his criteria were very 
strict and he advised exposure of all post-operative 
‘puffy necks’. In the present series (7able XIII) 
there was I major post-operative hematoma: the 
patient, a man of 65 with a diffuse toxic goitre, 
developed a haematoma deep to the pretracheal 
muscles which had to be evacuated 36 hours after 
thyroidectomy. Subsequently he was found to have 
a unilateral complete recurrent nerve paralysis on 
the same side as the hematoma, but this had re- 
covered when he was re-examined 2} months later 
(Case 4 in Table III). The hematoma was probably 
responsible for this transient nerve paralysis. Seven 
other patients developed small subcutaneous collec- 
tions of blood-stained serum which were aspirated, 
discharged spontaneously, or subsided. Some of 
these superficial collections were probably associated 
with small, deep, symptomless hamatomata. Sur- 
prisingly enough, only 1 case was recorded as being 
mildly infected. One other patient has a permanent 
hypoparathyroidism, but there is probably no signi- 
ficance in this association. 

Careful ligation of all major vessels and complete 
hemostasis of each thyroid remnant are essential 
points in every thyroidectomy, and these can only 
be ensured if the exposure of the goitre is adequate, 
and if the surgeon can secure each bleeding point 
with confidence. Adequate exposure of the goitre 
and of the superior thyroid vessels at its upper pole 
is obtained by mobilizing the sternomastoid muscles, 
and by dividing and turning back the pretracheal 
muscles: in many thyroidectomies, particularly in 
operations for diffuse toxic goitre, a satisfactory 
exposure cannot be obtained without this manceuvre. 
Failure to secure haemostasis of the thyroid remnant 
is almost invariably due to the fear of injuring the 
recurrent laryngeal nerve. If the nerve has been 
identified throughout its course in the operative 
field, hamostasis can be secured with deliberation 
and with certainty. 

ASSOCIATION OF POST-OPERATIVE 

COMPLICATIONS 


A study of the case-histories in various series of 
patients submitted to subtotal thyroidectomy reveals 
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that the association of two or more post-operative 
complications in one individual patient is not un- 
common. Lachmann (1941), for example, records 
recurrent nerve injuries in a fair proportion of his 
cases of hypoparathyroidism, and I have recently 
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If a nerve lesion is discovered at the immediate 
post-operative laryngoscopy, the cords should be 
re-examined at intervals of 2-3 months for signs of 
recovery. If the nerve recovers it will usually do so 
within 6 months, and later than 1 year after operation 


Table HAMATOMATA 


or Gorrre | Type or HAMATOMA 


SUBSEQUENT COURSE ASSOCIATED MORBIDITY 


Mulunodular Small, superficial 


Subsided spontaneously 


Simple diffuse Small, superficial 


Multinodular Small, superficial 


Multinodular 


| Diffuse toxic 


Diffuse toxic 


Aspirated 


Subsided spontaneously 


Multinodular 


Discharged spontaneously 
Subsided spontancously 


Aspirated 


Aspirated 


Minor superticial infection 


Permanent hypoparathyroid- 
ism 


Transient complete paralysis 
of left cord 


Evacuated 36 hr. after 
thyroidectomy 


Diffuse toxic Laree, deep left- 


side 


encountered a transient bilateral nerve paralysis in 
one patient, associated with both hypoparathyroidism 
and hypothyroidism, following subtotal thyroid- 
ectomy for a diffuse toxic goitre. 

The most significant fact that emerges from such 
a study is that thyroidectomy for diffuse toxic goitre 
undoubtedly carries the greatest risk of post-opera- 
tive morbidity, and that when more than one compli- 
cation occurs after operation it is almost invariably 
in this type of goitre. Fortunately it is in the treat- 
ment of patients with diffuse toxic goitre that conser- 
vative measures appear most likely to replace surgery 
in the future. The incidence of both solitary and 
multiple post-operative complications is even greater 
in a secondary operation for recurrent thyrotoxicosis, 
and the case for non-operative measures in the treat- 
ment of these patients is even to-day a very strong 
one. 

In the present series the association of more than 
one post-operative complication was unusual, and 
the most interesting finding was the absence of any 
association between gross infection in the deep 
fascial compartment of the neck and delayed lesions 
of the exposed recurrent laryngeal nerves. 


FOLLOW-UP AFTER SUBTOTAL 
THYROIDECTOMY 


A careful follow-up of patients is essential if 


serious post-operative sequela are to be avoided, 
but a routine scheme must be kept within practicable 
bounds if it is not to be neglected. 

Nerve Injuries.—The essential examinations 
are a pre-operative laryngoscopy on admission to 
hospital, and a post-operative laryngoscopy shortly 
before discharge. These examinations may be 
carried out by the surgeon himself, but it is prefer- 
able to refer the patient to the Ear, Nose, and Throat 
Department, particularly for the post-operative 
examination. Delayed nerve paralysis is so rare that 
re-examination at one year, although of interest, is 
not essential. 


it is so improbable that routine laryngoscopy can be 
discontinued. 

When a properly controlled series is planned the 
laryngoscopies must be done by an Ear, Nose, and 
Throat surgeon: routine examination at one year 
must be included, and in the event of nerve injury 
the subsequent laryngoscopies should be more 
frequent. 

Hypoparathyroidism.—Post-operative para- 
thyroid deficiency usually declares itself decisively 
before the patient leaves hospital. The essential post- 
operative follow-up examinations aim therefore at 
detecting cases of hypoparathyroidism with minimal 
or no symptoms, particularly if the onset has been 
delayed. With this in view Lachmann (1941) in- 
sisted that a routine serum-calcium estimation 
should be carried out on every patient, with or 
without suspicious symptoms, 3 weeks after thyroid- 
ectomy. 

In order to fit in with other aspects of the follow- 
up it is suggested that a routine serum-calcium 
estimation should be done 2 months after operation. 
However, before leaving hospital the patient should 
be examined and questioned as to any muscle spasms 
or unusual sensations in the face or extremities, and 
if suspicions are aroused the serum-calcium level 
should be estimated before discharge. If laboratory 
facilities for routine serum-calcium estimations are 
inadequate, then a Sulkowitch test for calcium in 
the urine should be done. This is a simple and 
rapidly performed test, and a negative finding is an 
indication for a full investigation. 

It is highly unlikely that the onset of parathyroid 
deficiency will be delayed later than 2 months after 
operation, but at the yearly examination the patient 
should again be questioned as to suggestive symp- 
toms, with particular reference to the time of the 
menstrual period, and the serum-calcium re- 
estimated if suspicion is aroused. 

Hypothyroidism.—The symptoms and signs of 
post-operative thyroid deficiency usually appear 
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within 3 months of operation, although the onset 
may be delayed until months or even years have 
passed. 

The essential follow-up examinations are there- 
fore made at 2 months and 1 year after operation, 
although the surgeon should, of course, be alert for 
the appearance of symptoms of hypothyroidism at 
examinations made subsequent to this time, particu- 
larly in the case of patients operated on for toxic 
goitre. 

Routine Pre-operative and Post-operative Exam- 
nations.— 

It is suggested, therefore, that in respect of the 
principal complications of subtotal thyroidectomy, 
namely recurrent nerve injury, hypoparathyroidism, 
and hypothyroidism, one pre-operative examination 
and three post-operative examinations should be 
made, and I have adopted the following plan for the 
routine follow-up of cases. 

1. Pre-operative :— 

Indirect laryngoscopy. 
. On discharge from hospital :— 
a. Indirect laryngoscopy. 
6. Clinical examination for symptoms of hypo- 
parathyroidism. 
. Two months after operation :— 
a. Serum-calcium estimation (or Sulkowitch 
test). 
6. Clinical examination for symptoms of hypo- 
thyroidism. 
One year after operation :— 
a. Clinical examination for symptoms of hypo- 
parathyroidism. 
6. Clinical examination for symptoms of hypo- 
thyroidism. 
SUMMARY 

1. A study is presented of the morbidity follow- 
ing 119 thyroidectomies for simple and toxic goitre. 
In every operation the recurrent laryngeal nerves 
were identified and an attempt made to preserve 
the parathyroid glands. 

2. The injury rate to the recurrent laryngeal 
nerves was 2°8 per cent of nerves at risk. All these 
nerve injuries were transient; there was no permanent 
nerve injury and no delayed nerve injury. 

3. The transient nerve injuries were of two 
types: An abductor paralysis of the cord which 
recovered rapidly; and a complete cord paralysis 
which recovered more slowly. 

4. It is suggested that with routine nerve identi- 
fication at thyroidectomy the injury rate is as low as, 
if not lower than, that which occurs at thyroidectomy 


without nerve exposure, and that the incidence of 


permanent nerve injury is significantly reduced by 
this procedure. 

5. The incidence of post-operative hypopara- 
thyroidism in this series was 4°§ per cent. There 
were 3 transient and 2 permanent cases of para- 
thyroid deficiency. The expected incidence follow- 
ing subtotal thyroidectomy is 3 per cent, with a ratio 
of 3 permanent cases of varying grades of severity 
to I transient case. 

6. It is suggested that infarction of parathyroid 
tissue is aS important as actual removal of para- 
thyroid glands in the causation of the disease. The 
preservation of parathyroid glands and the avoidance 


of trauma to parathyroid tissue are therefore equally 
important prophylactic measures at operation. 

7. The clinical features of post-operative hypo- 
parathyroidism are briefly discussed. Whilst tetany 
is almost invariably the presenting symptom, neuro- 
logical symptoms and changes in ectodermal struc- 
tures, notably cataracts, occur at a later stage. 

8. Attention is drawn to certain atypical syn- 
dromes of post-operative parathyroid deficiency, 
and in particular to the dangers of unrecognized 
latent hypoparathyroidism. 

g. The management of hypoparathyroidism in 
the acute and chronic phases is described, and the 
importance of a prolonged follow-up of all cases of 
post-operative tetany is stressed. 

10. The incidence of post-operative hypothyroid- 
ism in this series was 4°§ per cent. There were 
3 permanent and 2 transient cases. The clinical 
features are briefly described and it is suggested that 
tiredness, sensitivity to cold, and puffiness of the 
evelids are the most characteristic early features. 

11. The incidence of wound infection in this 
series was high, but was not associated with im- 
mediate or delayed recurrent nerve paralysis, nor 
with gross damage to parathyroid tissue. 

12. No gross recurrence of the goitre or of thyro- 
toxicosis has occurred to date, but in § cases there 
was regeneration of a pyramidal lobe remnant 

13. In 1 case a haematoma formed deep to the 
pretracheal musculature and had to be evacuated. 
It is suggested that wide exposure of the goitre and 
routine nerve identification are important factors in 
the prevention of post-operative hamatomata. 

14. The frequency of post-operative complica- 
tions is far higher following subtotal thyroidectomy 
for diffuse toxic goitre than for other types of simple 
and toxic goitre. It is fortunately in this type of 
goitre that conservative measures appear most likely 
to replace surgery in the future. 

15. One pre-operative and 3. post-operative 
examinations are suggested as a routine in the case 
of an apparently uncomplicated subtotal thyroid- 
ectomy. 


I am indebted to Mr. R. D. Owen, Mr. H. A. 
Thomas, and Mr. J. A. B. Thomas, Consultant 
Surgeons to the Ear, Nose, and Throat Department 
of the United Cardiff Hospitals, and to Mr. Gilbert 
Leitch and to Mr. Eiron Jones, Senior Registrars to 
the Department, for their interest in this investiga- 
tion and for carrying out the pre-operative and post- 
operative laryngoscopies. 

I am greatly indebted to Dr. Paul Fourman, 
Senior Lecturer in the Medical Unit of the Welsh 
National School of Medicine, for help and guidance 
in the treatment of cases of post-operative hypo- 
parathyroidism. The methods of management 
suggested in this paper are essentially those advised 
by him. 
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THE SURGICAL TREATMENT OF LARGE INCISIONAL HERNIZ USING 
STAINLESS STEEL WIRE 


By A. LAWRENCE ABEL anp ALLAN CLAIN, LONDON 


INCISIONAL hernia, surgically treated, are notoriously 
prone to recurrence and this fact explains why 
surgeons are sometimes reluctant to attempt repair. 
This reluctance is increased in the type of patient 


prone to incisional hernia formation, which is relatively 
commoner in the obese patient and in the sufferer 
from a chronic cough. 

Not all large incisional herniw are dangerous to 
their owners, although there is always some sense of 
discomfort, and we propose to discuss the indications 
for surgical repair as opposed to the provision of an 
abdominal corset, as well as to describe a method of 
repair which in our hands has given a high success- 
rate. This can be accomplished by meticulous 
attention to technical detail allied with an unhurried 
operation. 

Many of the current surgical text-books and 
operative treatises do not give a sufficient description 
of this subject. Most merely offer advice of the order 
of “reconstitute the abdominal wall in layers’’, 
“restore normal anatomy’’, or “close the gap with 
a mesh of non-absorbable material”. One multi- 
volume work on operative surgery running to 3000 
pages, of which 200 are devoted to hernia, allots 
only 1} pages to incisional hernia. 


CLASSIFICATION OF INCISIONAL 
HERNIA 

We feel that the term ‘incisional hernia’ is a better 
one than ‘ventral hernia’ as the latter, strictly speak- 
ing, applies to any hernia through the anterior 
abdominal wall. 

Before proceeding to a discussion of the indica- 
tions for operative treatment it is necessary to have 
an understanding of the types of incisional hernia 
encountered. These depend to a great extent on 
the direction of the original operation incision. 


Type I.—Incisional herniz following midline 
incisions are the commonest. Particularly frequent 
are those herniz consequent on _ infra-umbilical 
midline incisions used for gynzxcological opera- 
tions, although similar extraperitoneal approaches 
to the bladder and prostate are by no means 
exempt. 

Commonly the patient attends, or is referred 
to, a general surgeon for treatment of the hernia 
and the original operator is unaware of its 
occurrence. 

Paramedian incisions are less commonly followed 
by herniation. If performed for an acute abdominal 
emergency, especially by a relatively inexperienced 
surgeon, and if followed by sepsis which is so 
common after this type of operation, herniation is 
prone to occur. 

In both instances the hernia which ensues is 
usually very large and amounts to a complete divari- 
cation of the rectus abdominis muscles. A descrip- 
tion of the method of repair of these vertical incisional 
herniz is the chief object of this paper. 

Occasionally the types of operations mentioned 
are followed by a breakdown of only part of the 
incision and a narrow-necked hernial sac is formed. 
The problem here is identical with Type II de- 
scribed below and the remedy is similar. 

Type II.—Oblique muscle-splitting incisions 
give rise to incisional herniz comparatively rarely, 
and in this instan«. there is a sac with a narrow 
neck which is mor: % 4 menace to the patient because 
of the potential Cauger of bowel obstruction, ir- 
reducibility, and strangulation. All these herniz 
should be repaired, and it is a comparatively easy 
matter to dissect out the sac, remove it, and close 
the muscles in layers. Sutures of interrupted non- 
absorbable material should be used. 
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THE SURGICAL TREATMENT 


Pericolostomy and peri-ileostomy hernia belong 
to this class although they are not a dangerous 
variety. In these instances, if indicated, the repair 
should be accompanied by transplantation of the 
stoma to a different site, where the peritoneum and 
muscles should be sutured to the wall of the bowel 
in separate layers using catgut, and the skin should 
in addition be sutured to the mucosa (also using 
catgut). This will prevent further herniation and 
these measures instituted ab iutio have, in fact, 


OF INCISIONAL HERNI&A 


PROPHYLAXIS OF VERTICAL 
INCISIONAL HERNIA 


Briefly, prophylaxis is dependent on careful 
closure of the abdominal wall in layers after laparo- 
tomy, combined with the use of non-absorbable 
sutures for the muscle and fascial layers. Alterna- 
tively, if catgut is used, it must be accompanied by 
numerous deep tension sutures. In addition there 
are certain simple rules regarding the siting of 
drainage tubes. 


Fic. $5.—A, Usual (incorrect) form of tension suture through anterior rectus sheath. 8, Correct tension suture for vertical midline 
incisions. C, Correct tension suture for paramedian incisions. DO, Near-and-far stitch of stainless steel wire used on a paramedian incision 
£, Near-and-far stitch of stainless steel wire used on a vertical midline incision 


reduced the incidence of this type of hernia to 
vanishing point. 

Type III.—Transverse abdominal incisions are 
comparatively infrequently used in surgery and when 
used are made by experienced surgeons performing 


an operation of great magnitude, commonly for 
cancer. The surgeon is therefore aware of the 
danger of incisional herniation and takes great care 
with his wound closure. Another factor is that 
transverse incisions are rarely used below the um- 
bilicus, where the liability to post-operative hernia- 
tion is greater. 

Herniation is thus uncommon and when it occurs 
it does so as a large diffuse bulge which is not 
dangerous and can be treated comparatively easily 
by means of a corset. If the patient insists on a 
repair (and his possible life-span warrants it) an 
operation similar to that to be described can be 
performed. 

Occasionally a Type II hernia follows a trans- 
verse incision, and in this instance repair is easy and 
should be advised because of the dangers of this 
type of herniation. 

Recurrent umbilical hernia sometimes presents 
as a diffuse bulge of the type described above, but 
much more frequently it is of Type I with widely 
divaricated rectus abdominis muscles and should be 
repaired by the method to be described. 

Ventral Bulges occur remote to the site of the 
incision and commonly follow nephrectomy or 
Kocher incisions. They are not true hernix but 
are due to nerve damage at the time of operation, 
the nerve usually being divided in the line of the 
operation incision with paralysis of parts of the 
muscle or muscles supplied. 

Repair is impossible and indeed not necessary as 
the disability is cosmetic only. If thought advisable, 
an abdominal corset can be ordered. 


In all instances catgut can be used safely for 
closure of the peritoneum and posterior rectus sheath 
as a single continuous layer. 

The short gridiron incision used for appendi- 
cectomy is virtually immune to the formation of 
incisional hernia provided that the incision is a true 
muscle-splitting one, and that no muscles are divided. 
For this incision catgut closure is quite safe. 

If used on longer incisions, catgut, even if of the 
chromic (14-day or 21-day) variety, suffers from the 
great disadvantage that in the presence of pus it is 
often absorbed very quickly, sometimes in as short 
a period of time as 48-72 hours, but commonly in 
§-7 days, hence the timing of most episodes of 
‘burst abdomen’. Paradoxically, occasionally chromic 
catgut acts as a non-absorbable foreign body and 
contributes to the septic process and may be ex- 
truded weeks or months after the operation, some- 
times with incisional hernia formation. 

For these reasons catgut, if used on these incisions, 
should be supported by numerous deep tension 
sutures at 2-cm. intervals placed through the rectus 
abdominis muscles to prevent divarication (Fig. §§). 
If tied over dressing swabs the tension sutures do 
not form a ‘step-ladder’ pattern on the skin. 

Alternatively some form of non-absorbable suture 
material can be utilized. Most of these materials 
suffer the disadvantage that, in the presence of sepsis, 
they act as foreign bodies and often perpetuate the 
sepsis until extruded or removed. They are less 
liable to act in this way if a minimal quantity of 
suture material is buried; they are therefore safe in 
this respect if they are used as interrupted sutures 
to close the anterior rectus sheath only and are cut 
very close to the knot. This applies to silk or cotton 
thread, but nylon needs at least three or four 
half-hitches to prevent slipping and this results in a 
much greater quantity of material being buried. A 
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near-and-far stitch to prevent divarication of the rectus 
abdominis muscles buries too much non-absorbable 
material and it follows that deep tension sutures 
should be used as well. In these circumstances they 
can be placed at greater intervals of 4 cm. 

Thirdly, an inert non-absorbable suture material 
can be used to hold the rectus abdominis muscles to 
the midline. There is only one material of which we 
are aware which fulfils the requirements and this is 
mono-filament stainless steel wire. used as described 
by Abel and Hunt (1948). This obviates the need 
for tension sutures and its use in our practice for 
over 20 years has completely abolished ‘burst 
abdomens’ and virtually abolished incisional herniz. 
The only exceptions to this have been attributable to 
technical faults in its insertion. We use it for all 
abdominal incisions inc!uding lower midline incisions 
for gynecological and urological procedures, but 
excluding short elective appendicectomy incisions. 
The stainless steel wire is inserted as a near-and-far 
stitch (Fig. 55). The most important point about 
its use is that tension should be avoided and the 
rectus abdominis muscles merely drawn to the mid- 
line. The same gauge wire is used as in the operation 
to be described. 

Positioning of Drainage Tubes.—Drainage 
should never be instituted through the middle of a 
vertical incision as some infection always occurs 
around a drainage tube which may lead to early 
digestion of catgut. 

The best site for a drain is a separate stab incision, 
although the end of a vertical incision (usually the 
lLwer end) is reasonably safe providing the surgeon 
adheres to the careful closures detailed above. 


INDICATIONS FOR SURGICAL REPAIR 
OF VERTICAL INCISIONAL HERNIA 


The chief indication for the repair of a hernia in 
general is the liability of gut to become incarcerated 
in the hernial sac with subsequent obstruction, reduc- 


tion of blood-supply, and gangrene. It must be 
admitted that the type of hernia under discussion is 
not highly liable to this train of events, although 
minor degrees of irreducibility are common without 
the fatal sequela detailed above. However, should 
major obstruction and or strangulation occur the 
condition is highly lethal. For this reason all these 
hernia, in fit patients of whatever age, should be 
repaired. 

Pain in the hernia, as opposed to discomfort, 
indicates the possibility of minor attacks of irreduci- 
bility and should be regarded as an indication for 
surgical repair. 

Discomfort is common, and the general condition 
of the patient and his temperament should be 
considered before regarding it as an indication for 
surgery. 

The presence of a large incisional bulge, particu- 
larly in a working man, may prevent return to full 
work, and this is another indication for surgery on 
economic grounds. 

Lastly, many of these hernia are very ugly cos- 
metically and, particularly in a younger patient, 
repair should be advised. 

We do not regard age as a bar to operation: 
several patients in our series have been in their 
seventies and the oldest was 75 years of age. 
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Children are largely immune to the formation of 
incisional herniz. 

Emergency operations are best avoided as they 
do not allow of adequate pre-operative preparation 
so necessary for the type of patient being considered. 
Usually a régime of gastric aspiration with fluid and 
electrolyte replacement will tide the patient over 
and enable him to be prepared for an elective pro- 
cedure as detailed below. In these circumstances a 
rising pulse-rate and increase of gastric aspirations, 
together with the surgeon’s clinical acumen, will 
occasionally dictate the necessity for an emergency 
procedure. 


METHODS OF REPAIR OF VERTICAL 
INCISIONAL HERNIA 


There are four possible methods of repair:— 

METHOD I.—The gap between the muscles is 
filled with some form of non-absorbable material 
after removal of the hernial sac. No attempt is made 
to define the various layers of the abdominal wall 
apart from the neck of the sac. This has the advantage 
of simplicity and rapidity. A great variety of materials 
has been used; to mention a few—floss-silk, nylon, 
wire filigrees, wire lattices, fascia lata, skin, metallic 
foils, plastic sheets. Many of these suffer the dis- 
advantage that if sepsis occurs, it will not subside 
until the offending material is removed. However, 
even if the post-operative course is uneventful, a 
diffuse bulge may form gradually which, although 
not dangerous, is cosmetically unsatisfactory and 
even distressing to the patient. 

MeTHOoD II.—Nuttall’s (1937) operation, in which 
the origins of the rectus abdominis muscles from the 
pubic crests and symphysis are transposed and the 
muscles sutured together in the midline. This is 
effective enough as far as the original hernia is con- 
cerned, but occasionally two fresh hernizw appear 
lateral to the transposed muscles. 

MetuHop III.—After removal of the sac and peri- 
toneal closure the rectus abdominis muscles are 
brought together under tension by means of inter- 
rupted non-absorbable sutures. Recurrence due to 
these sutures cutting out is frequent. 

We feel that Methods I and III are indicated 
occasionally if the incisional hernia repair has to be 
combined with some other abdominal operation in a 
relatively unfit patient. 

In addition some instances of incisional hernia- 
tion presenting as emergencies are best treated by 
the quickest possible surgical method because of the 
poor general condition of the patient which will not 
allow of a long operation. In these circumstances 
Method III is probably best. 

MetHop IV.—This is the method we use and 
which is described below. Basically it depends on 
accurate dissection and display of the layers of the 
abdominal wall, followed by a closure which holds 
the divaricated rectus abdominis muscles together 
without tension, and this is augmented by the forma- 
tion of a new artificial linea alba. 

It can be used on instances of primary divarica- 
tion of the rectus abdominis muscles necessitating 
operative treatment. 

Pre-operative Treatment.—It is often wise to 
delay treatment until the spring or summer if a 
patient has a poor respiratory function. In all cases 
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the patient is referred to the Physiotherapy Depart- 
ment to be taught how to breathe correctly for three 
or four weeks before operation. This course of in- 
struction is intensified during the few days before 
operation when the patient is actually an in-patient. 
Some cases need pre-operative penicillin to minimize 
chest complications. 

If the patient is a heavy smoker the surgeon should 
insist on the complete cessation of this practice. 

When there is an extreme degree of obesity it is 
wise to insist that the patient must lose weight before 
an operation can be performed. 


Fic. §6.—A typical vertical incisional hernia 


It is surprising how the most unlikely-looking 
surgical material can be brought into a fit condition 
with these measures, and how a patient will co- 
operate in carrying out the régime detailed, so keen 
are they to be rid of their incisional herniz. 

Anesthesia.—The use of endotracheal anzs- 
thesia and relaxants is more or less routine for these 
cases, and, if this type of anesthesia is used, the only 
stage during which complete relaxation is necessary 
is while the closure is being carried out. 

Occasionally we have used spinal anzsthesia for 
these operations, and in some instances this may be 
more satisfactory. 

In 2 cases local anesthesia has been utilized 
because of the patient’s poor chest condition. This 
has been given by a local infiltration technique and 
has been perfectly satisfactory, although it prolongs 
the operation and requires patience on the part of the 
surgeon. 

Surgical Technique.—Fig. 56 shows a typical 
instance of an incisional hernia after a right para- 
median laparotomy. 


Fig. 57: The skin incision extends well beyond 
the original incision to expose the hernial sac. In the 
line of the previous incision there is usually an 
absence of fat and the skin is often papery-thin, so 
that care must be exercised not to enter bowel, which 
may be adherent to the back of the parietal peri- 
toneum. More commonly, however, greater omen- 
tum proves to be the adherent structure, and a careful 
dissection may be necessary to free this completely. 
This process is completed all around the anterior 
parietal peritoneum. When this is accomplished the 
operator should proceed to examine the whole length 


Fic. §7.—The long skin incision exposing the hernial sac 


of the small and large bowels and free any adhesions 
or kinks which may be present. Once this is done 
it will be convenient to pack off the omentum 
and intestines so that the remainder of the operation 
may be completed without the annoyance of pro- 
lapsing coils of bowel. Often it proves worth 
while to excise redundant greater omentum at this 
stage. 

Fig. 58: The fat of the anterior abdominal wall 
is now dissected laterally until normal anterior rectus 
sheath is exposed on each side and above and below. 
The superior limit of dissection is the xiphisternum, 
while the inferior dissection should reach the pubic 
symphysis. During this stage bleeding may be 
quite extensive and is due to division of the lateral 
cutaneous branches of the posterior intercostal and 
subcostal arteries. It should be carefully controlled 
before proceeding with the operation. 

The next step is to palpate the divaricated rectus 
abdominis muscles and to incise the anterior 
rectus sheath lateral to the medial edge of the rectus 
abdominis on each side. When this is done the 
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Fic. 58.—The anterior rectus sheaths have been divided Fic. $9.—Redundant peritoneum is being excised. 
lateral to the medial edges of the rectus abdominis muscles and 
have retracted laterally. 
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Fic. 60.—The peritoneum is being closed with continuous Fic. 61.—The new linea alba is being constructed. A 
catgut on a round-bodied needle. cutting needle is usually necessary because of the toughness 
of the posterior rectus sheath compared with the peritoneum. 
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anterior rectus sheath will retract laterally and 
expose more of the muscle. 

Fig. 59: The next step is to excise the redundant 
peritoneum of the sac in two strips. 

The abdominal wall is now ready for the stage of 
reconsiruction by the reconstitution of its layers. In 
Fig. 59 the various anatomical layers are shown— 
peritoneum, posterior rectus sheath, rectus abdominis 


Fic. 62.—The stainless steel wire is being inserted as a 
near-and-far stitch starting above and below simultaneously 
Insert shows the method of inserting this stitch. 


muscles (which at this stage are widely separated), 
anterior rectus sheath, subcutaneous fat, and skin. 
A pack spread out in front of the bowel and omentum 
keeps these from intruding into the operation field. 

Fig. 60 depicts the peritoneum being closed 
with continuous No. 2 chromic catgut. In difficult 
cases this can be started simultaneously above and 
below and in instances of extreme difficulty the 
subsequent two layers to be described can also be 
commenced above and below when the peritoneum 
has been partially sutured. This method of simul- 
taneous insertion of sutures greatly facilitates closure, 
but is confusing to illustrate. 

Fig. 61: An artificial linea alba is now constructed 
by suture of the posterior rectus sheaths, also with 
continuous No. 2 chromic catgut. In actual fact its 
lowest quarter consists of redundant peritoneum as the 
posterior rectus sheath is deficient below the arcuate 
line, but the end result is the same—the formation of 


a strong fascial foundation to which the rectus muscles 
will be drawn ultimately. 

Cattell (1942) utilized redundant peritoneum to 
re-form the linea alba in a similar manner. He did 
not, however, emphasize that the repair should 
extend from the xiphisternum to the pubic symphysis 
in every case of large hernia. 

As each layer of catgut is inserted the rectus 
abdominis muscles become drawn together without 
tension and at this stage they may be separated by 
only 2-5 cm. at their centre whereas before the 
repair started a much larger gap was present. 

Fig. 62: The stainless steel wire is now inserted. 
It is best to start above and below in all cases, as 
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Fic. 63.—Methods of attaching stainless steel wire to a 
needle: A, Atraumatic; B, By twisting the wire closely on 
itself; C, By the use of an intervening loop of thread which 
allows of a smaller loop in the wire. 


depicted. No. 32 S.W.G. is used on a large curved 
cutting needle. This has a tensile strength of 150 Ib. 
The annealed variety should be used as the ordinary 
stainless steel is too springy and difficult to work. 
There are three methods of attaching the steel to the 
needle in order to avoid damage to the tissues (Fig. 
63). 

One metre of steel is a convenient length for use 
with each needle and will usually be sufficient to 
complete the closure. 

The stitch used is a continuous near-and-far 
stitch at centimetre intervals, the first part being 
inserted through the anterior rectus sheaths only, 
the deep component taking a bite of about 2 cm. of 
muscle and anterior rectus sheath. This is similar to 
the stitch described by Abel and Hunt (1948) for 
closure of the abdominal wail after paramedian 
laparotomy. 

At first the wire may be found to be difficult to 
handle, but if the assistant keeps the wire on the 
stretch by holding it at the junctions of its middle 
third with its first and last thirds, kinking, and sub- 
sequent rupture at the site of a kink, is avoided. 

It will be found that the rectus abdominis muscles 
now come to the midline quite easily. The steel wire 
insertion is continued above and below, until the 
whole of the anterior rectus sheaths and rectus 
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Fic. 64.—Insertion of the stainless steel wire has been 


completed 


In this instance the anterior rectus sheaths have not 


come together at the centre and the repair has been completed 
by an over-and-over stitch. 


FiG. 66.—Radiograph taken one year after repair of a 
vertical incisional hernia utilizing stainless steel wire as 


described. 


Fragmentation of the wire has commenced. 


Fic. 65.—The skin closure has been completed, the drain is 
in situ, and tie fat tension sutures are ready for tying. 


abdominis muscles have been brought together. 
The two ends of wire are then tied together with a 
reef knot. 

Fig. 64: Sometimes, however, at the centre of 
the closure the anterior rectus sheaths cannot be 
approximated. This is of no importance and the 
repair is completed with an over-and-over stitch at 
centimetre intervals until the steel wires meet. 

This gap in the anterior rectus sheath will soon 
be replaced by a new layer of sheath-like fibrous 
tissue. 

Fig. 65: A large tissue space remains, so, after 
removal of redundant atrophic skin, a corrugated 
rubber drain is inserted the whole length of the 
wound and brought out inferiorly. 

Fat tension sutures are usually necessary, as 
these patients commonly have a great thickness of 
subcutaneous fat on their abdominal wall lateral to 
the atrophic skin which has been removed. 

The skin is then closed according to the operator’s 
preference and the tension sutures can be tied over 
dressing swabs to prevent their cutting into the 
skin. 

Blood Transfusion.—We have measured the 
blood-loss during several of these operations and find 
it varies from 500 to 1000 ml. If a blood transfusion 
is not given the patients are rather shocked at the 
end of the operation so we have adopted the routine 
use during the operation of a slow blood-drip of !-1 
litre. 

Post-operative Care and Complications.— 
Modern early ambulation is practised routinely, the 
patient being got out of bed on the day after opera- 
tion. 
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We do not allow anything by mouth until flatus 
has been passed or the bowels have acted, thereby 
preventing paralytic ileus in these (and other ab- 
dominal) cases. Fluid balance is maintained by 
rectal, subcutaneous, or intravenous infusions. In 
these cases, which have not had a bowel resection, 
fluids can usually be started by mouth at 48 hours. 

Breathing exercises, learnt pre-operatively, are 
supervised post-operatively by the physiotherapist. 

Providing there is not much discharge, shorten- 
ing of the drainage tube is commenced on the third 
or fourth day, and it is removed completely on the 
seventh day. 

The skin stitches and fat tension sutures are left 
for 14 days, by which time the patient is usually 
ready for discharge from hospital. 

Complications which are usual after extensive 
abdominal procedures, e.g., pulmonary embolism, 
‘white leg’, and paralytic ileus, have been non- 
existent in this series. 

A few cases have shown sloughing of the skin 
edges in part, similar to that seen after radical 
mastectomy when the skin has been extensively 
undercut. This slough is best left to separate spon- 
taneously, after which the resultant granulating area 
becomes covered by skin regenerating from the sides. 
This process may take several weeks, but only re- 
quires attendance for out-patient dressings. 

In one case a pocket of fluid formed far out under 
the left costal margin, which became infected and 
required incision and drainage. This did not affect 
the repair. 

After a period of months or years the constant 
movement of the abdominal wall may fracture the 
steel wire (Fig. 66). If the patient is thin the steel 
may prick the deep surface of the skin and the 
patient complain of a pricking sensation. After a 
week or two fibrous tissue forms around the steel 
and this sensation is lost, so that the only treatment 
required is reassurance. We have not found it neces- 
sary in this series to remove a fragment of steel, 
although this is an easy matter under local anesthesia. 


RESULTS 


We have operated on 23 patients with Type I 
incisional hernie by this method during the period 
1950-8 and have followed them up for 1-9 years. 
There was no operative mortality. 

In the series mentioned there have been no 
recurrences and in each instance the abdominal wall 
is remarkably firm and without a bulge. 

It is interesting to consider the operations 
preceding the incisional herniz in this series. Approxi- 
mately half of them have been gynecological pro- 
cedures involving a subumbilical midline incision. 
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Of the remainder about a half have been emergency 
operations for an ‘acute abdomen’ (usually via para- 
median incisions) and a half have been elective 
operations, particularly for gall-bladder disease and 
cancer. There was one post-prostatectomy incisional 
hernia. 

Subsequent Laparatomy.—We have not had 
occasion to re-open any cases in the series described. 
However, we have in many instances operated on an 
abdomen after routine closure with stainless steel 
wire and can report that there is no special difficulty 
apart from the fact that a number of scalpel blades 
are expended as they become blunted by contact 
with the steel. As each fragment is encountered it 
is seized with a hemostat and pulled out as far as 
possible and severed with a pair of scissors kept 
specially for the purpose of cutting steel. In fact, 
subsequent laparotomy is easier than after conven- 
tional closure, as the steel incites a minimal inflam- 
matory reaction and the layers of the abdominal wall 
are easily defined. 

Another method is the use of the cutting dia- 
thermy when the skin incision has been made. As 
this comes into contact with the wire it sparks, 
enabling the surgeon to locate the wire and pull it 
out. 
Alternatively we would suggest that, if the pro- 
posed operation for which the abdomen is being re- 
opened allows, a transverse incision be used, thereby 
avoiding all but a limited zone of steel-containing 
abdominal wall. 


SUMMARY 


A method of repair of one variety of incisional 
hernia utilizing stainless steel wire is described. 

This involves the construction of a new linea 
alba extending from the xiphisternum to the pubic 
symphysis to act as a foundation for the repair. 

The operation can be performed on practically 
all cases of vertical incisional hernia involving wide 
divarication of the rectus abdominis muscles pro- 
viding that careful pre- and post-operative precau- 
tions are taken. 

The long-term follow-up results are good. 


We are indebted to Miss June Akister, Medical 
Artist at the Royal Marsden Hospital, for the illus- 
trations; and to the Diagnostic X-ray Department 
for the radiograph. 
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SECONDARY CARCINOMAS PRESENTING AS ULCERATING TUMOURS OF 
THE RECTUM 


WITH REPORT OF TWO OVARIAN CASES 
By J. S. CORNES anp HENRY R. THOMPSON 


THE RESEARCH DEPARTMENT, ST. MARK’S HOSPITAL, LONDON 


THERE are numerous reports of the rectum being 
involved by tumours from other sites, but in almost 
all these cases the nature of the primary tumour was 
obvious, the rectal involvement occurred late in the 


Fic. 67.—Case 1. Rectal biopsy. Poorly differentiated 


adenocarcinoma. H. and E. ( = 60.) 


Fig. 68.—Case 1. Papillary cystadenocarcinoma of the right 
ovary invading rectum. Viewed from behind. 


disease process, and there was no ulceration of the 
rectal mucosa. Carcinomas of the prostate (Franks, 
1956), uterus (Andriezen and Leitch, 1906), bladder 
(Cunningham, 1931), seminal vesicles (McCrea, 
1948), and ovaries (Jackman and Hilsabeck, 1951), if 
they involve the rectum, usually do so in this way, 
as do chordomas (Ewing, 1928), sacrococcygeal tera- 
tomas (Saphir, 1938), and disseminated tumours of 
lymphoid tissue (Jackson and Parker, 1947). 
Occasionally, however, cases are seen in which the 
primary tumour gives rise to few if any symptoms, 
and the patient first presents with symptoms of 
rectal disease. In such cases examination often 
reveals a hard mass anterior to the rectum, with 
infiltration of the rectal wall, but an intact overlying 
rectal mucosa. Similar physical signs can also be 
produced by secondary malignant deposits in the 
rectovesical and recto-uterine peritoneal pouches 
from such distant primary sites as the stomach, 
pancreas, gall-bladder, kidney, colon, and breast. 
Bacon (1939) described 17 such cases, and reviewed 
41 other cases reported in the literature. In ail these 


Fic. 69.—Case 1. Papillary cystadenocarcinoma of the right 


ovary. H. and E. ( = 24.) 
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cases the overlying rectal mucosa was intact. Buie, 
Jackman, and Vickers (1941) reported 254 extra- 
rectal masses from the Mayo Clinic, 116 due to 
malignant tumours, of which only 1 case was ulcer- 
ating the rectal mucosa. Uiceration of the rectum 
by secondary malignant invasion is uncommon, and, 
when the primary lesion is silent, the finding of an 
ulcerating tumour in the rectum on proctoscopy 
will often suggest that one is dealing with a primary 
carcinoma of the rectum. A rectal biopsy may 
suggest the correct diagnosis, but occasionally the 
tumour is so poorly differentiated that it may be 
quite impossible to arrive at the correct diagnosis 
before operation. Biopsies from chordomas are 
sometimes, surprisingly, misdiagnosed as colloid 
carcinomas of the rectum (Lichtenstein, 1952). 

At St. Mark’s Hospital we have seen 2 patients 
with ovarian carcinomas invading the rectum, whose 
presenting symptom was rectal bleeding, and in 
whom an ulcerating growth was found at sigmoido- 
scopy. Biopsies were taken in both cases. The first 
was reported as carcinoma simplex, and the second 
as papillary adenocarcinoma, probably of ovarian 
origin. 


CASE REPORTS 

Case 1.—Mrs. E. T., aged 39 years, first seen in 
October, 1953, had noticed blood in her stools on two 
occasions, and was complaining of vague colicky lower 
abdominal pains, constipation, weight-loss, tiredness, 
and increasing malaise. Examination revealed an ill- 
defined, palpable mass in the lower abdomen, arising 
out of the pelvis. Sigmoidoscopy showed a large, ulcerat- 
ing tumour in the middle third of the rectum, situated 
on the right lateral and posterior quadrants. A biopsy was 
taken and reported as carcinoma simplex by Dr. C. E. 
Dukes (Fig. 67). Although most of the tumour seen 
in the biopsy was undifferentiated, an adenomatous 
pattern could be recognized in some areas. 

At laparotomy in December, 1953, the right ovary 
was enlarged, cystic, and adherent to the rectum and to a 
loop of small intestine. The uterus, Fallopian tubes, and 
left ovary were also adherent to the rectum. The rectum 


Fic. 71.—Case 2. Papillary cystadenocarcinoma of left 
ovary invading rectum, viewed from behind. Tuberculous 
salpingitis. Cystadenoma of right ovary. 


was removed by anterior resection, together with the 
uterus, Fallopian tubes, ovaries, and the loop of small 
bowel adherent to the right ovary. Bowel continuity was 
restored by end-to-end anastomosis. Examination of 
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the operation specimen showed a serous papillary cyst- 
adenocarcinoma of the right ovary, ulcerating through 
into the rectum (Fig. 68). The ovarian origin of the 
tumour was established by the direct continuity between 
the main tumour mass in the ovary and its extension 
through into the rectum, and microscopically by the 
relatively well-differentiated appearance of the tumour 


Fic. 70.—Case 2. Rectal biopsy 
H. and 


Papillary adenocarcinoma. 
67 


H. and E. 


Fic. 72.—Case 2. Papillary tumour in left ovary. 
23.) 


in the centre of the ovary (Fig. 69) and its progressive 
de-differentiation in its spread outwards to involve the 
rectum (Fig. 67). The left ovary was slightly enlarged, 
and several small abscesses could be seen on the cut 
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surface. Histology showed these to be due to tuberculous 
odphoritis. The patient remained in good health for ten 
months, but died from recurrence of the disease in April, 
1955, sixteen months after the operation. 


Case 2.—Mrs. E. D., aged 56 years. In 1944 a diffuse 
tuberculous peritonitis, with bilateral tuberculous sal- 
pingitis, was diagnosed at laparotomy. She was treated 
by bed-rest for six months, and made a good recovery. 
She remained in good health until February, 1958, when 
she noticed blood in her stools on three occasions, and 
begari to experience colicky lower abdominal pains and 
increasing abdominal distension. Examination revealed a 
large, hard tumour arising out of the pelvis, and sigmoid- 
oscopy showed a fungating growth in the anterior quadrant 
of the upper third of the rectum. A biopsy was taken, and 
reported as a papillary carcinoma, probably of ovarian 
origin (Fig. 70). At laparotomy in September, 1959, 
the pelvis was filled with a large, cystic right ovary, 
26 cm. in diameter. There was also a tumour of the left 
ovary which was partly cystic and was adherent to the 
sigmoid colon, rectum, and left ureter. The left ureter 
was invaded by this growth. Both Fallopian tubes were 
distended by a yellow, caseous material. The rectum 
was removed by anterior resection, together with the 
uterus, Fallopian tubes, ovaries, and a segment of the 
left ureter. Bowel continuity was restored by end-to-end 
anastomosis, and the left ureter was anastomosed to the 
right ureter by Nesbit’s technique. The patient made a 
good recovery, and is alive and well five months after the 
operation. Examination of the operation specimen showed 
a serous papillary cystadenocarcinoma of the left ovary, 
ulcerating through into the rectum and sigmoid colon 
(Fig. 71). The ovarian origin of the tumour was estab- 
lished by the direct continuity between the main tumour 
mass in the ovary and its extension through into the 
rectum. The rectal mucosa at the edges of the ulcer 
appeared normal, in sharp contrast to the papillary 
tumour growing through it. The papilla were different 
from those usually seen in rectal tumours (Fig. 72). 
They were thick, with large fibrous cores, and the cover- 
ing mucosa was sharply demarcated from the underlying 
connective tissue. The mucosal cells showed a consider- 
able variety in size and shape, but most were small and 
cuboidal, with centrally placed, hyperchromatic nuclei. 
The right ovary contained a serous papillary cystadenoma. 
Both Fallopian tubes were affected by tuberculous sal- 
pingitis. 


DISCUSSION 


Most text-books of surgery and proctology give 
considerable space to discussing the differential 
diagnosis of carcinoma of the rectum. Such unusual 
lesions as ameebomas, tuberculomas, and gummas 
are discussed at some length, yet surprisingly the 
possibility of involvement of the rectum by primary 
growths in adjacent viscera, or by pelvic metastases 
from primary tumours of distant viscera, is not often 
mentioned. Most of the cases referred to in the 
literature are from carcinomas of the prostate. Davis 
(1960) has described 16 cases seen in this hospital. 
Buie and others (1941) describe a case of carcinoma 
of the sigmoid colon which had perforated the wall 
of the colon, become adherent to the rectum, and 
then grown through its wall to present as a prolifer- 
ating tumour in the rectum. At St. Mark’s Hospital 
a carcinoma of the pelvic colon is the commonest 
primary tumour of an adjacent viscus to ulcerate 
through into the rectum. One case has been seen in 
this hospital of a presacral teratoma in a young 
woman ulcerating through into the rectum. This 
was at first thought to be a primary rectal carcinoma. 
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Saphir (1938) describes similar cases, and reviews 
the literature. There are very few references to 
ovarian cases. Kleckner (1937) described 1 case, in 
a woman aged §4 years, due to carcinomatous change 
in an ovarian teratoma. Murdoch (1938) describes 
a similar case. Pulskamp, Griswold, and Blair (1941) 
describe an ovarian teratoma which presented as a 
pedunculated tumour prolapsing out of the anus on 
defecation. The identity of the primary tumour 
was suggested by the presence of teeth in the tumour 
mass. Nesselrod (1957) briefly described 2 ovarian 
carcinomas presenting as ulcerating growths in the 
rectum. Biopsy in both of his cases suggested the 
correct diagnosis. Although there are few references 
to ovarian cases, there are many reports of the 
ovaries being involved by secondary deposits from 
carcinomas of the colon. Offen and Saltzstein (1956) 
describe § cases in which the primary tumour was 
thought to be in the ovary, but at laparotomy un- 
suspected primary carcinomas were found in the 
colon, with secondary deposits in the ovaries. In 
the 2 ovarian cases seen at St. Mark’s Hospital, 
the presence of pelvic tuberculosis may have caused 
the ovaries to become adherent to the rectum, and 
thus facilitated the spread of tumour through its 
wall. Similarly, ovarian teratomas are notoriously 
associated with inflammation owing to their weight 
and to twisting of their long pedicles, and it is 
probable that fibrous adhesions between these 
tumours and the rectum predispose to their spread 
through the rectal wall. 


SUMMARY 


1. The rectum may be invaded by a primary 
malignant growth of an adjacent viscus or by second- 
ary growth on the pelvic peritoneal floor from a 
distant primary tumour. 

2. The problem of secondary carcinomas pre- 
senting as ulcerating tumours of the rectum is dis- 
cussed. 

3. Two cases of ovarian tumours ulcerating into 
the rectum are described. 

4. Such ulceration is uncommon, and may be 
misdiagnosed. The correct diagnosis may be estab- 
lished by rectal biopsy. When the tumour is poorly 
differentiated the origin of the tumour can only be 
established after examination of the operation 
specimen. 


We wish to thank Dr. C. E. Dukes for his help 
in the preparation of this paper, and Mr. Norman 
Mackie for the photographs. One of us (J. S. C.) 
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Empire Cancer Campaign, and the Research Depart- 
ment gratefully acknowledges a block grant from the 
British Empire Cancer Campaign. Certain aspects 
of this paper were briefly presented at a meeting of 
the Proctology Section of the Royal Society of 
Medicine in March, 1960. 
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PSEUDO-EPITHELIOMATOUS GRANULOMA 
By Sir PETER MacCALLUM anp J. T. HUESTON 


REPATRIATION GENERAL HOSPITAL, HEIDELBERG, VICTORIA, AUSTRALIA 


CONTINUED epithelial hyperplasia in the presence of 
long-standing infection is a well-known pathological 
occurrence, but it may be misinterpreted as neoplasia 
by even experienced histologists if allowance is not 
made for the action of the persistent infective stimulus. 
It would appear that some of the squamous-celled 
carcinomata that have been reportéd in association 
with chronic ulcers and sinuses may not have been 
malignancies at all, but inflammatory squamous- 
celled proliferations. 

Two cases are here recorded, each of which 
clinically appeared to demand a diagnosis of malig- 
nancy though the picture histologically remained 
consistent with a squamous-celled hyperplasia in 
granulation tissue due to long-standing active infec- 
tion. It is probable that similar cases in the past have 
misled histologists to make the diagnosis of well- 
differentiated squamous-celled carcinoma, which 
could now be more accurately described as examples 
of pseudo-epitheliomatous granuloma. 


HISTORICAL 


An early recorded case showing clinical features 
similar to those described in this paper was a patient 
of Sir Benjamin Brodie, reported by Hawkins (1833) 
in a paper on “Warty Tumours in Cicatrices”’:— 


James Calcott, aged 49, was admitted into St. George’s 
Hospital, May 28, 1828, under the care of Sir Benjamin 
Brodie. He had a yellow, wart-like fungus, about the size 
of a crown-piece which rose above the skin, and through 
which some bone was felt; this was situated in the centre 
of some old cicatrices. He had received a biow on the 
shin from an anchor 27 years previous to his admission, 
which was followed by a large abscess, out of which some 
bone had been taken while in a naval hospital, after which 
the wound almost healed. Fourteen months ago he 
received another injury, also succeeded by an abscess, at 
the bottom of which the bone was exposed. The exposed 
bone was believed to be dead, but as it was not loose, he 
left the hospital until it was in a fit state to be removed; 
soon after the fungus formed, and he was readmitted, 
when the tumour seemed to be connected with the bone 
or the periosteum, or both. June §, the tumour being 
removed with the periosteum, to which it was fixed, a 
portion of the bone which seemed to be more vascular 
than usual was taken away with the trephine, so as to 
expose the medullary canal. The vascularity did not 
extend more than a quarter of an inch in depth, and the 


bone was not otherwise altered. The wound healed well 
and the man has since continued free from disease. 


Hawkins, displaying an appreciation of this 
condition which has been lost since those days of 
master clinicians, was able to state confidently that 
“the disease is not in the least malignant, as cancer is 
malignant, but on the contrary entirely local in its 
origin and does not contaminate even the adjacent 
parts, except in a very trifling degree, so that no 
future mischief need be apprehended”’. 

The histology of squamous-celled proliferation 
was discussed by Cone (1897), who, in comparing 
two specimens of chronic osteomyelitis, interpreted 
one as showing true carcinoma and the other a 
florid (in the present sense pseudo-epitheliomatous 
hyperplasia. 

The term ‘pseudo-epitheliomatous hyperplasia’ 
was coined by White and Weidman (1927) to describe 
those degrees of acanthosis and rete-peg irregularity 
seen almost constantly about skin ulcers of a few 
months’ standing, but probably best developed in 
yeast infections of the skin such as blastomycosis. 
They restricted the use of the term to the epithelial 
hyperplasia and did not include the continuation of 
actively growing masses of granulation tissue sur- 
rounded and penetrated by growing squamous 
epithelium which in the present cases is distinguished 
as ‘pseudo-epitheliomatous granuloma’. However, 
these writers were the first since Cone to raise the 
possibility that some of the carcinomata reported in 
ulcers and chronic sinuses may in fact have been 
hyperplasia. The literature in earlier reports of 
malignancy in chronic sinuses was critically reviewed 
by Bereston and Ney (1941), who found only 4 cases 
with proven metastases in 36 reported, and these 
authors also suggested that some of the other cases had 
in fact been a ‘ pseudo-epitheliomatous hyperplasia’. 


CASE REPORTS AND HISTOLOGY 


Case 1.—In 1917, at the age of 18 years, he contracted 
syphilis while serving in France. An ulcer first appeared 
on the anterior aspect of the left leg nine years later. 
Following specific treatment at this stage the ulcer healed, 
but reappeared soon afterwards and had never been 
totally healed over in the past thirty years. 

In 19§2, despite further strenuous antisyphilitic treat- 
ment, the ulcer failed to heai and in 1954 he was referred 
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to the Plastic Surgery Unit for treatment of the lesion. 
This now presented a heaped-up, pinkish-white, offensive- 
smelling central and upper area with what appeared to be 
chronic granulation tissue in the upper portion and scars 
and depressions involving half the circumference of the 
lower leg (Fig. 73). 


Fic. 73.—Case 1. The anterolateral aspect of the left leg, 
showing the large chronic ulcer with the raised pale ‘cauliflower’ 
mass which was universally regarded by clinicians as malignant 
but by histologists as innocent 


Fic. 75.—Case 1. Low-power photomicrograph of the 
deepest epithelial elements. All the hyperplastic epithelium 
extends to a similar depth, as intimately mingled with inflam- 
matory granulation tissue, and is confined deeply by scar tissue 
of long standing 


There were also clinical and radiological signs of 
syphilitic osteitis of both tibiz and syphilitic aortitis, but 
the Wassermann and Kline tests were negative. The 
infecting organisms in the ulcer were a mixed pyogenic 
group. 

Biopsy from the fungating mass showed grossly 
hyperplastic extensively keratinizing squamous epi- 
thelium and granulation tissue consistent with active 
chronic inflammation, but with no satisfactory histo- 
logical evidence of malignant invasion. 

An attempt was made to obtain complete healing of 
the ulcer by elevation of the limb in bed and careful local 
pressure dressings combined with local chloromycetin to 
which the Staph. aureus present was sensitive. One month 
later there was some flattening of the fungating mass, but 
little real improvement. Allowed to walk, the patient soon 
reported with a return to the original picture. Further 
biopsies in April and August, 1956, showed the same 
picture of “hyperplasia consistent with reaction to in- 
flammation” 
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Several smail ‘sequestra’ were reported as being shed 
from the ulcer over these two years of observation, but, in 
view of the presence of calcification in the scar tissue, it is 
likely that these may not have originated in the tibial 
cortex but in the long-standing granulation tissue itself. 
This calcific deposit was evident in the soft parts in the 


Fic. 74.—Case 1. Section of the amputated leg through the 
‘cauliflower’ mass seen in Fig. 73. The mass shows no invasion 
of deeper tissues, being limited by the scar base of the ulcer 


radiographs, as was also the periosteal thickening, increase 
in density of the bone, and opacity of the overlying soft 
parts. 

While the histological appearance remained con- 
sistently that of hyperplasia, the clinical appearance was 
so impressive as to convince every surgeon who examined 
the case of its malignancy. Shown to the Section of 
Plastic Surgery of The Royal Australasian College of 
Surgeons, August, 1957, the universal opinion expressed, 
in spite of the long history, was of carcinoma, and amputa- 
tion was recommended. The inguinal lymph-nodes were 
slightly tender, enlarged, and firm, but could not be 
definitely regarded as being due to metastasis in view of 
the clinical infection of the ulcer, swabs from which grew 
Proteus, Ps. pyocyanea, Staph. aureus, %-hxemolytic 
streptococcus, Srr. fecalis, and paracolons. 

By this time the patient, whose keenness on dancing 
had induced him to retain the limb, had himself decided 
to have it removed because of its offensive odour, the 
nuisance of frequent dressings, and the increasing pain of 
recent months. The limb was accordingly amputated 
above the knee in August, 1957, and a satisfactory 
prosthesis fitted. The inguinal lymph-nodes have sub- 
sided but remain palpable and of the same size as those in 
the opposite groin. The patient’s general condition has 
much improved since the amputation. 

Comment.—The strong difference of opinion 
between the surgeons and the histologists on the 
malignancy of the condition lent special interest to 
the examination of the leg after its removal. Vertical 
section in the mid-plane clearly revealed the essen- 
tially superficial and non-invasive character of 
the proliferating epithelial and granulation tissue 
(Fig. 74). 

It formed a sharply defined »nass protruding on 
the surface of the ulcerated area to a height of up 
to half an inch above the fascia and the periosteum. 
The cut surface showed a similar pale pink appearance 
to the exposed surface. The ulcerated area was 
irregularly oval, 6 in. vertically by 3 in. transversely, 
broader above than below, and overlying the mid to 
lower region of the anterior surface of the left leg. In 
the lower half the depth of proliferation was less, the 
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surface uneven and covered with a white film which 
extended beyond the ulcer margin on to the skin 
from which it was readily detached, leaving a pink 
surface. The section exposed the bone-marrow of the 
lower 3 in. of the tibia. It was partly red and partly 
fatty. The non-ulcerated subcutaneous fat posteriorly 
was oedematous and congested. There was no sign of 
encroachment by the proliferating tissue on the 
underlying structures at any point and the prolifera- 
tion appeared to be limited by the fibrosis where this 
could be examined. The ulcer margin was steep in 
places and its outline irregular. The appearances 
were consistent with the history of fluctuating break- 
down and repair rather than of marginal invasion. 

The irregularly proliferative process extended 
from the ulcerated surface where an active pyogenic 
process was present down to the fascia overlying 
muscle and fat and to periosteum and bone. The 
epithelial proliferation was accompanied by much 
keratinization and formed the bulk of the protruding 
mass. The squames of the downgrowths varied in 
size and shape, were often greatly swollen, showed 
pyknotic nuclei, and formed large ‘cell nests’. Next 
to the granulation tissue and in groups were well- 
differentiated typical ‘prickle’ cells with nuclei con- 
taining nucleoli and showing frequent mitotic figures. 

During the course of the patient’s treatment a 
number of biopsies of the ulcer margin had been 
examined. In every case the opinion had been given 
that the microscopical picture was consistent with the 
diagnosis of a chronic inflammatory process accom- 
panied by epithelial overgrowth amongst exuberant 
granulation tissue. The local conditions evidently 
provided a very satisfactory medium for a balanced 
growth of epithelium, granulation tissue, and bacteria. 
From the ulcer were isolated organisms of consider- 
able variety, and the histological picture also indicated 
probable continued activity of the 7. pallidum. 

The resemblance to epitheliomatous tissue is close 
but not convincing, for differentiation was regular 
and in spite of the very long history the tissue planes 
were nowhere transgressed. Though these epithelial 
groups extended deep into fibrous tissue, they did not 
encroach on marrow spaces of bone at any point, nor 
was there any invasion of muscle or fat. The spread 
of the epithelium was limited by the local inflamma- 
tion, and this was well defined by the development 
of dense fibrous tissue (Fig. 75). There was no 
metastasis to regional nodes or to other tissue. 

The granulation tissue with which the hyper- 
plastic epithelium mingled was relatively scanty, 
engorged, cedematous, and in places much infiltrated 
with leucocytes, many of them polymorphs but most 
of them small round or plasma cells. The vessels 
were mostly of fine capillary type. In the deeper and 
more fibrosed parts were thick-walled vessels, 
particularly in the denser fascia over muscle or fat 
and in the fibrous periosteal tissue at the surface of 
the bone. These vessels were commonly associated 
with lymphocytes and the fibrous tissue was con- 
tinuous with that between the surface trabeculz 
replacing fat. The immediately adjacent underlying 
spaces, however, showed a normal fatty content and 
no inflammatory reaction. In this region, too, the 
bony trabecule showed some thickening or sclerosis. 

The X-ray picture showed affection of both bone 
and soft parts. There was increased cortical density 


in an area corresponding to that of the ulcer. In the 
soft parts clear of the bone irregular deposits of 
calcium were seen, but no indication of bony 
sequestra was present. There was some slight bony 
thickening. Microscopical sections confirmed the 
X-ray appearances. Massive deposits of granular 
calcium were found in necrotic epithelium, reach- 
ing in places to the surface. There was no bony 
differentiation found in this calcium deposit, though 
it may have been responsible for the history of the 
separation of ‘spicules of bone’. 

In spite therefore of the general consensus of 
clinical opinion of an experienced group of surgeons 
that malignancy should be diagnosed, that diagnosis 
could not be histologically sustained. The only 
support for it was the presence of mitotic figures in 
the hyperplastic epithelium. As in Hawkins’s case, 
“the disease is not malignant as cancer is malignant 
. .. $0 that no future mischief need be apprehended” 
after the affected tissue had been removed. 

Case 2.—Following a gunshot wound of the spine in 
1916 this man had a cauda equina lesion and an early 
bed-sore remained for forty years as a persistent sinus in 
the lower part of the left buttock associated with a low- 
grade osteomyelitis of the ischium. 

In December, 1955, an abscess developed lower down 
on the posterolateral aspect of the left thigh and appeared 
to be a gravitational abscess from the buttock sinus. This 
abscess was incised, but failed to close over several weeks 
and, when seen in February, 1956, the appearance of the 
sinuses in the buttock and the thigh so suggested malig- 
nancy that his admission was recommended to the 
Repatriation General Hospital, Heidelberg. 

Examination on admission in February, 1956, showed 
a deep sinus extending 3 in. into the ischial region from 
the opening in the posterolateral aspect of the left buttock. 
The sinus opening was about 1 in. in diameter, with firm 
scar surrounding a soft, white, protuberant, fungating 
mass. The ischial tuberosity was palpable in the bottom 
of the wound. There was a moderate amount of thin 
offensive discharge and the inguinal lymph-nodes were 
palpable but not enlarged. A second sinus appeared g in. 
lower down the posterior aspect of the left thigh; it 
discharged profuse amounts of thin blood-stained pus 
and communicated deeply with the higher buttock sinus. 

On March 6 the sinuses were connected and the deeply 
communicating tracks which surrounded the sciatic nerve 
were widely laid open. The white fungating margin of 
the superior sinus was excised for histological examination, 
which showed granulation tissue and extensive squamous- 
celled hyperplasia. The wound failed to heal and the 
discharge persisted 

Although the large wound was contracting, the surface 
of the granulations, which for two weeks after operation 
had looked clear and fresh, soon took on a characteristic, 
whitish, sodden, almost ‘cauliflower’ appearance (Fig. 
76). Sections of this fungating surface showed again that 
peculiar combination of granulation tissue still growing 
despite a prolific squamous-cell covering (Fig. 77). The 
offensive discharge associated with this wound was attri- 
buted to a combination of the mixed culture of organisms 
present and the presence of macerated decomposing 
keratin in the crevices of the cauliflower-like mass. 

Despite repeated blood transfusions the patient’s 
general condition deteriorated. A Congo red test showed 
no evidence of amyloid disease. Blood cultures were 
negative, but finally bronchopneumonia supervened and 
the patient died in December, 1956. 

Cultures from the wound in the last three months 
showed a similar bacterial population to Case 1. Autopsy 
confirmed bronchopneumonia as the cause of death and 
failed to show any evidence of malignancy in the wound 
area or in its metastatic field. 
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Comment.—The striking feature of the histo- 
logical sections from this case was the profusion of 
the granulation tissue proliferation and the extension 
over its surface and into the granulation tissue of 
growing squamous epithelium. The epithelium 


extended along the surface for a considerable distance 
before thinning out and being discontinuously shed 


FiG. 76.—Case 2. The extensive left buttock wound one 
month after laying open of chronic sinuses. The greyish sheen is 
due to the thin epithelial covering illustrated in Fig. 77. 


from the extremely vascular and cedematous under- 
lying tissue. Near the sinus opening the epithelium 
was well differentiated and long pointed pegs extended 
from its deep surface into the granulations. These 
granulations were extremely vascular and infiltrated 
with inflammatory cells, mainly polymorphonuclear 
leucocytes. The surface layers of the epithelium, 
where keratinizing, were cedematously swollen and 
irregularly desquamating. In the downgrowths, 
islands of ‘cell nests’ formed here and there, and the 
proliferative activity of the neighbouring epithelium 
was evident in the condition of the nuclei. There was, 
however, no evidence of neoplasia in this prolifera- 
tion, and none of the proliferation suggested invasive 
malignancy by the formation of independent masses 
or in any other way. Swelling between the rete pegs 
and extension along the surface of the granulations, 
following the usual habits of epithelium, were 
responsible for the appearances. Elimination of the 
focus of infection again offered the only prospect of 
bringing the process to an end. 


DISCUSSION 


A feature of both the cases here reported is the 
presence of an unhealed discharging lesion for thirty 
and forty years and the appearance of a protruding 
cauliflower mass of combined epithelial growth and 
granulation tissue which is here termed ‘pseudo- 
epitheliomatous granuloma’. 

It would appear that this long period of proximity 
to granulation tissue was a factor in the onset of 
epithelial hyperplasia. The epithelium composing 
the masses had grown over and into areas of still active 
granulation tissue, which also contributed to the 
prominence of these areas, to their irregular sur- 
face, and to the crevices and crypts in which the 
offensive macerated keratin and epithelial debris had 
collected. 
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Thus the affected areas were, in fact, epithelialized 
but with the striking feature that the granulation 
tissue had not been flattened by this covering 
epithelium and had failed to subside into young scar 
tissue as would normally have been expected. The 
significance of this abnormality is not clear, but must 
be in the nature of the infection and the reaction to it. 


Fic. 77.—Case 2. Lower-power photomicrograph of the 
pale surface of the large wound shown in Fig. 76. A thin sheet 
of actively growing epithelium covers the young granulation 
tissue, sending down strands into its interstices. The process 
in this case is regarded as an earlier stage in the better developed 
pathological process illustrated in Case 1. 


Whether the change is the change or loss of a property 
in the proliferating epithelium or in the power of 
response of the granulation tissue or in the nature of 
the infection, it is difficult to judge. 

In pseudo-epitheliomatous granuloma, both the 
epithelium and granulation tissue remain in a labile 
state, continually growing and maturing and changing 
under the stimulus of the persistent infection, in the 
presence of which they are constantly being exposed 
to the metabolic changes associated with inflamma- 
tion. In the cases here recorded it will be seen that 
the recently disturbed wound of Case 2 presents much 
less of the intermingling of growing epithelium and 
granulation tissue than does the long-standing 
syphilitic and mixed infection of Case 1. 

In both these circumstances a balanced growth 
relationship has been established between the 
epithelium, the granulation tissue, and the bacteria 
and their several products. This has been maintained 
over many years without the development of any 
invasive or metastatic characters on the part of the 
epithelium or for that matter of any constituent of 
the granulation tissue. 

Though it is commonly supposed that the chances 
of the development of malignant characters are 
increased by the greater frequency of cellular division, 
it is equally clear that such a happening may not take 
place in thirty or forty years or more. It may not 
indeed happen at all in the lifetime of the individual. 

Experience such as that described in Hawkins’s 
case suggested that removal of all affected (i.e., 
infected) tissue would result in cessation of the 
process both locally and generally. In the first of 
the two cases here reported the elimination of some 
of the bacterial factors will have removed whatever 
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risk of the development of malignancy existed in 
prolonged local proliferation associated with chronic 
infection. The second illustrated the fact that in 
failure to remove all infected tissue proliferating over 
many years there remained the danger of death from 
other causes before any malignancy developed. The 
benefit resulting, as in Case 1, from the removal of a 
major focus of infection is not in doubt. The danger 
of its persistent presence both from its general effects 
and from the added one of bacterial metastasis to new 
foci is clearly illustrated in Case 2. 

It is noteworthy that in both the present cases and 
that of Hawkins one of the tissues affected was bone, 
and that part of the problem of satisfactory removal 
was associated with the nature of the persistent infec- 
tion in that tissue. Whether malignancy would have 
developed in either of these cases is questionable. In 
Hawkins’s case it did not. 

In applying the term ‘pseudo-epitheliomatous 
granuloma’ to the condition illustrated in these 
two reports a distinction is being made from the 
extremely common and well-recognized phenomenon 
of epithelial hyperplasia that such skin histologists 
as White and Weidman (1927) and Allen (1954) 
have described as ‘pseudo-epitheliomatous Ayper- 
plasia’, which includes any degree of epithelial 
hyperplasia whether due to bromide rash, or insect 
bites, or at the margins of ulcers of more than a few 
weeks’ standing. Whereas the histological picture of 
pseudo-epitheliomatous hyperplasia may be present 
with little to suggest malignancy clinically, it is 
emphasized that the epithelium-covered, exuberant 
granulation tissue in chronic discharging wounds 
described here as ‘pseudo-epitheliomatous granuloma’ 
presented a striking picture as a raised, firm, pale, 
offensive, ‘cauliflower’ mass, clinically strongly 
suggesting malignancy. 

The significance of this is clear when considering 
the problem of malignancy in sinuses. Most writers 
since Benedict (1931) have accepted his classification 
of two types of carcinoma in chronic sinuses: the 
‘superficial’ cauliflower surface mass with an excel- 
lent prognosis, and the ‘deep’ hidden type arising 
within the sinus itself with a greater apparent chance 
of local invasion and of metastasis. It is difficult to 
avoid the conclusion that many of these ‘superficial’ 
types which have been classified in recorded histo- 
logical reports as Broder’s Grade I have in fact been 
pseudo-epitheliomatous granulomata. In a recent 
report, 3 cases of carcinoma in the sinuses of chronic 
osteomyelitis were described by Marks and Turner 
(1950), each showing the same features, clinical and 
histological, as the present cases. The authors 
pointed out that “no pseudo-epitheliomatous hyper- 
plasia quite resembles the exuberant growth of these 
cases’’. It is here suggested that no evidence was 
adduced in those case reports to clinch the diagnosis 
of malignancy, while the history, clinical picture, and 
histology illustrated are consistent with an innocent 
inflammatory basis for all lesions. How many of the 
past cases reported as being malignant would on 
closer scrutiny now fall out into this group of 
epithelializing granulomata ? 


The management suggested for a suspicious lump 
arising in a chronically discharging wound is first an 
adequate biopsy, under general anesthesia if neces- 
sary, and the examination of well-prepared paraffin 
blocks by one or more expert pathologists. There is 
no place here for a hurried frozen section with the 
surgeon waiting to amputate forthwith. 

Should the consensus of opinion be definitely 
‘carcinoma’, the treatment is ebvious, but what if the 
diagnosis is just a definitely ‘ pseudo-epithelicmatous 
granuloma’? It is just possible that prolonged 
pressure may control the exuberant granulations and 
allow normal flat epithelialization to proceed. But 
the inflammation may be the actual cause of the 
proliferation and the granulation tissue remain 
unchanged, as happened in both the present cases. 
Then the logical step is wide local excision of the 
scarred area and its contents together with the sinus, 
the mass, and any associated infected bone. This 
allows a complete scrupulously careful examination 
and section of the whole block of tissue to exclude a 
missed malignancy. As in the present Case 1, such 
local surgery may exceed the possibilities of plastic 
repair or there may be still other factors prompting 
amputation. As in the second case reported here, it 
may not be possible to remove completely all the 
infected tissue. The attempt must be made, however, 
and the whole modern armamentarium to combat 
infection put into operation. We may not succeed, 
but the patient does not die of malignancy. 


SUMMARY 


Two cases are described where the clinical and 
pathological features have warranted the term 
*pseudo-epitheliomatous granuloma’. 

In both cases a long history of chronic ulceration 
preceded the development of the florid clinical 
picture. 

The histology is considered in detail and reasons 
advanced for regarding the epithelial hyperplasia as 
non-malignant. 

It is suggested that lesions of a similar nature 
have formerly been diagnosed both clinically and 
histologically as well-differentiated carcinoma. 

Reasons other than suspicion of malignancy may 
justify the surgeon in wide removal of tissue. 


We are grateful to the Medical Superintendent of 
this hospital and to the Deputy Commissioner of 
Repatriation for permission to publish this paper. 
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BRACHIAL PLEXUS ANXSTHESIA— 
AN AID TO THE CASUALTY SURGEON 


DESCRIPTION AND RESULTS OF 252 CASES 
By MILES FOX anp DEREK H. BUNTING 


FROM ANCOATS HOSPITAL, MANCHESTER 


THE purpose of this report is to stress the usefulness 
of brachial block anesthesia in a general hospital 
with a very busy Casualty Department: The tech- 
nique is not difficult to learn and is a safe and satis- 
factory method in the hands of relatively junior 
surgical staff by whom it was performs. and who 
later carried out the necessary operative procedures. 
It allows patients to be treated promptly, comfort- 
ably, and with a minimum of risk as out-patients, 
and, in addition, eases the strain on the anesthetic 
staff. 

This paper presents the results of 252 patients 
treated by regional block anesthesia of the brachial 
plexus in Ancoats Hospital, Manchester, in the past 
three years. 

METHOD 

The method employed for anasthetizing the 
brachial plexus is that described by Patrick (1940), a 
modification of Kulenkampff and Persky’s (1928) 


Fic. 78.—Dhagram illustrating position and direction of the 
hypodermic needle in relation to the clavicle, external jugular 
vein, subclavian artery, first rib, and the brachial plexus. 


technique. This is briefly as follows: With the 
patient in a supine position, the shoulder and clavicle 
depressed, and the head turned in the opposite 
direction, the subclavian artery is palpated and a 
weal of local anesthetic raised immediately lateral to 
the palpating finger. If the artery cannot be felt, the 
weal is raised 4 cm. above the mid-point of the 
clavicle. The external jugular vein is a good guide. 
The mid-point of the clavicle usually corresponds to 
the point where the straight portion of that vein, if 
continued, would cross the bone. With the index 
finger of the left hand on the subclavian artery, the 
needle (20 gauge, § cm.) is directed backwards, 


inwards, and downwards toward the first rib. Par- 
zwsthesix down the arm indicate that the needle is 
in the correct position for injection. 

In many cases, however, paresthesiz are not 
elicited. The needle is then inserted till it hits the 
first rib. Then, by reinsertion at slightly different 
angles, the point of the needle is moved along the 
upper part of the first rib till the pulsations of the 
subclavian artery are transmitted to the needle. 
Following aspiration, the anesthetic is injected 
between the first rib and the skin. This procedure is 
repeated starting with the point of the needle § cm. 
lateral to the start of the first injection along the first 
rib. This manceuvre is continued until a sufficient 
volume of tissue has been infiltrated to ensure that 
it includes the brachial plexus. The first rib is the 
important landmark. Providing care is taken not 
to insert the point of the needle deeper on either 
side of it, there is no risk of injuring the pleura 
or lung. Should the subclavian artery be pierced, 
no harm accrues. The needle is_ withdrawn 


and infiltration carried on with farther laterally. 
(Fig. 78.) 
Anesthetic Agent.—Lignocaine 2 per cent and 


I per cent, and procaine 2 per cent, with and without 
adrenaline and hyaluronidase, were employed in 
different cases. Accuracy of injection (which was 
improved by experience) was the major factor in 
accomplishing compiete brachial plexus anzsthesia 
in the shortest possible time. If injection was carried 
out after paresthesie had been produced, anesthesia 
was complete as early as 2-4 minutes after injection. 
A delay of 30 min. was not uncommon if paresthesiz 
had not been elicited. Hyaluronidase was soon dis- 
carded. It did not appreciably accelerate the onset 
of anesthesia if localization of the injection had been 
inaccurate. No difficulty in achieving fair accuracy 
was found, if details of the method were carefully 
followed. Lignocaine was preferred to procaine 
because of its more rapid and prolonged effect, even 
when using lower concentrations (Moberg and 
Dhunér, 1951). One per cent lignocaine with adrena- 
line in a concentration of I in 100,000-200,000 has 
been found the most useful agent. No advantage was 
gained by using 2 per cent lignocaine, in which toxic 
levels are reached if over 40 ml. is injected. The 
addition of adrenaline lengthens the duration of full 
anesthesia from 1} to 3 hours and occasionally even 
longer, and, because of slower absorption, reduces 
the potential toxicity of the anesthetic. 

Premedication.—Premedication was _ usually 
used only if it was intended to detain the patient in 
hospital afterwards. Morphine or papaveretum and 
short-acting barbiturates were given in doses accord- 
ing to the age and general state of the patient. 

Age and Condition.—Of the 252 cases 44 were 
frail elderly patients over 60 years (the oldest being 
94) with fractured wrists, in whom general anesthesia 
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carried out by the resident surgical staff would have 
involved significant risk. The youngest was 13 
years. Although brachial plexus anesthesia could 
have been used in younger patients, co-operation in 
children is often poor and general anesthesia was 
preferred. 

Five patients had concurrent head injuries with 
some concussion; in these, regional anasthesia was 
used to enable the injuries of the upper extremity to 
be dealt with at once. Many came in late at night, 
having eaten or drunk recently. It was possible to 
proceed with the operation forthwith, without having 
to wait some time before a general anaesthetic could 
be administered. 


Type of Operation.— 


Number 
Fractures of wrist (manipulation 7 
Fractures of forearm (closed reduction 10 
Fractures of forearm (open reduction 3 
Fractures of olecranon (open reduction $ 
Reduction of dislocated elbow 4 
Reductions of dislocated shoulder and fractures of 
humeral neck 7 
Soft-ussue injuries of forearm, hand, and fingers 
including tendon and nerve suture), and bone 
injuries of fingers 119 
Removal of foreign bodies ei 
‘Cold’ operations (median nerve decompression, 
operations for Dupuytren’s contracture, excision of 
ganglia, etc 18 
Total 282 


Complications.— 

1. Puncture of the subclavian artery was not 
uncommon. No harmful effects resulted. The 
needle was withdrawn and injection continued with 
the point of the needle placed more laterally. On 
one occasion following injection ef about § ml. of 
2 per cent lignocaine, sudden unconsciousness 
ensued, which passed off within several minutes. It 
was found that injection had been made directly 
into a blood-vessel, probably a vein. 

2. Damage to the plexus, manifesting itself as 
brachial plexus neuritis or permanent paralysis, did 
not result in any of the cases described. Care was 
taken to use a fairly thin needle (20 gauge) to avoid 
risk of trauma. 

3. Pneumothorax occurred in I case, the exploring 
needle having been inserted past the first rib. Tne 
patient became distressed, dyspnavic, and slightly 
cyanosed within a matter of minutes. X-ray exami- 
nation showed a partial right pneumothorax with 
mediastinal shift to the opposite side. She had 
bronchitis and emphysema. An emphysematous 
bulla had probably been ruptured. 

4. Horner’s syndrome was not infrequent. It 
did not inconvenience the patient and disappeared 
in a short time. 

5. Toxic symptoms from the anesthetic did not 
occur in any of the patients. When 2 per cent 
lignocaine was used, as it was at the beginning of 
this series, no more than 40 ml. was ever injected. 

Failure Rate.—Failure to anzsthetize the 
plexus, so that the intended operation had to be 
carried out with the aid of other methods of anas- 
thesia, occurred in 7 cases. Greater difficulty was 
experienced, and the failure rate was higher in 
patients with short and full necks. In the asthenic 
the cords of the brachial plexus lie so superficial as 
to be felt digitally. 
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One of the patients developed a pneumothorax, 
as described above. Quite often, a slight degree of 
motor power, never enough to interfere with the 
operation, remained in the forearm and hand. 


DISCUSSION 

Brachial block anesthesia is an invaluable help 
to the emergency surgeon. He can also spare his 
anesthetic colleagues, enabling them to attend to 
other commitments. The need for this is not apparent 
in well-staffed teaching hospitals, but in the peri- 
phery, where a duty anesthetist may not be readily 
available, it is a great boon. The method is not 
difficult to learn and could be acquired by every 
surgeon. In Ancoats Hospital, which is situated in 
the midst of a dense industrial area of Manchester, 
seeing about 22,000 new patients in the Casualty 
Department each year, the casualty officers are in- 
structed, so that they and the resident surgical officers 
are able to deal expeditiously with any patient in 
whom the method is indicated. The patients remain 
ambulatory and can be sent home afterwards. Those 
arriving with a full stomach present no difficulty. 
Risks of general anawsthesia in infirm and aged 
patients are avoided. In reduction of fractures and 
dislocations, radiological control can be performed 
without submitting the patient to long or repeated 
periods of general anxsthesia. Shock is alleviated 
by removal of painful stimuli, and traumatic reflex 
spasm is avoided or abolished. 

It takes a few minutes only to infiltrate the 
brachial plexus. Practically all conditions of the 
upper extremity which necessitate operative or 
manipulative intervention lend themselves to this 
form of anasthesia. If one is working high in the 
arm or axilla, the intercostobrachial nerve must be 
blocked. 

The technique, as described by Patrick (1940), 
was found to be reliable and safe in the hands of 
junior surgical staff. If paresthesiw were obtained, 
one injection usually produced satisfactory anxsthesia. 
If parasthesiw were not produced after five or six 
attempts, a block of tissue containing the brachial 
plexus was infiltrated. Excessive trauma was thus 
avoided and the anesthesia produced was satisfactory. 
The discomfort produced by parasthesiz is small 
and of momentary duration. It is a sign that injection 
can be carried out and satisfactory anesthesia 
expected within a short period. No evidence of 
damage to the brachial plexus (temporary or per- 
manent) was found in the 2§2 cases described. The 
same conclusions were reached in other larger series 
(Kulenkampff and Persky, 1928; Bonica, Moore, 
and Orlov, 1949). The single-injection technique 
described by Lookman (1958), requiring more 
practice at accurate localization and producing a 
higher rate of incomplete anasthesia, was not 
tried. 

There were 7 failures. After performing over 10 
successful injections, none of the residents had a 
failure. Some sensation of touch and pressure and a 
little movement quite often remained. This did not 
interfere with the operation and was therefore not 
recorded. By varying the percentages of anasthetic 
solution injected, it is possible to abolish sensation 
and yet leave sufficient motor power to help the 
surgeon identify more easily the proximal ends of 
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divided tendons (Macintosh and Mushin, 1947). 
This refinement was not attempted, none of the 
residents having extensive experience of this form 
of anesthesia. 

Various agents for anesthetizing the brachial 
plexus were tried. One per cent lignocaine with 
adrenaline (1 in 100,000—-200,000) was found to be 
most effective. No toxic symptoms were recorded. 
On one occasion about § ml. of 2 per cent lignocaine 
was inadvertently injected into a vein with sudden, 
but temporary, unconsciousness of the patient. 

One case of pneumothorax occurred. The rapid 
onset and marked distress of the patient made it 
probable that an emphysematous bulla had been 
ruptured. Recovery was complete in several days. 
Bonica and Moore (1950) reported 10 pneumo- 
thoraces in a series of 1512 blocks. Macintosh and 
Mushin (1947) had 3 cases in a series of 400 blocks. 
There was no mortality. Macintosh and Mushin 
suggest that minor degrees of pneumothorax may 
be missed as they can occur without obvious symp- 
toms. Partial collapse of the lung may be a sequel 
to temporary phrenic nerve paralysis which occasion- 
ally occurs. It was not noticed in any of the cases 
described. Horner’s syndrome was seen several 
times, disappearing with the end of anesthesia. It 
did not inconvenience the patient. 
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SUMMARY 


Two hundred and fifty-two cases of brachial 
block anesthesia are described. The results are dis- 
cussed, 

We believe that brachial plexus block is a useful, 
convenient, and safe method of anesthesia for surgery 
of the upper extremity and an invaluable aid to the 
Casualty Surgeon. 


We are grateful to Mr. C. H. Cullen and Mr. A. 
Glass for their kind advice and help in preparing this 
paper. 
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INTERSTITIAL PRESENTING AS SPIGELIAN HERNIA 
A REVIEW OF THE LITERATURE AND CASE REPORT 
By B. ALTMAN 


WESTMINSTER HOSPITAL, LONDON, S.W.I 


Interstitial Hernia.—Interstitial hernia, which 
was first described by Bartholin in 1661, is the 
commonest type of interparietal hernia. An inter- 
stitial hernia is one in which the hernial sac passes 
between the layers of the abdominal wall. 

Classification.—The most useful classification is 
that of Fuld (1921), who discusses these herniz 
under the following headings :— 

1. Properitoneal: The sac passes between the 
peritoneum and the transversalis fascia. 

2. Inguino-interstitial: The sac passes between 
the transversalis fascia and transversus abdominis, 
between transversus abdominis and obliquus internus, 
between obliquus internus and obliquus externus, or 
rarely between the fibres of obliquus internus. 

3. Inguino-superficial: The sac passes through 
the external inguinal ring to lie superficially in the 
anterior abdominal wall or thigh. 

These hernie originate in the region of the 
internal inguinal ring and may be associated with an 
inguinal hernia. Moynihan (1900) thought that this 
association was an essential part of the condition and 
in fact defined an interstitial hernia as being bilocular, 
one loculus being an inguinal sac and the other the 
interparietal sac. Lower and Hicken (1931), how- 
ever, found many which were monolocular with no 
evidence of an associated inguinal hernia. 

Incidence.—The relative incidence of these types 
is given by Lower and Hicken (1931), in a study of a 
large series of cases, as properitoneal 20 per cent, 


interstitial 60 per cent, and inguino-superficial 20 
per cent. 

Types 1 and 2 occur three times and type 3 
fourteen times more often in men than women. The 
usual age-groups in which they occur are 30-40 years 
in men and 50-60 years in women. 

Aetiology.—The factors involved may be dis- 
cussed under the headings of mechanical and con- 
genital. 

1. Mechanical: The most commonly recorded 
abnormality is a maldescended testicle causing an 
obstruction to the ‘normal descent’ of an inguinal 
hernia. Macready in 1893 found an abnormality of 
the testis in 73-4 per cent and maldescent in 67:1 per 
cent. Similar figures have been produced by many 
others. 

Weak areas in the first and third parts of the 
inguinal canal, narrowing of the inguinal rings, the 
wearing of a truss, and hydrocele of the canal or 
cord have also been held to be contributory factors. 

2. Congenital: Small peritoneal pouches close to 
the obliterated hypogastric arteries were found in 
22 per cent of necropsies on fatuses by Moynihan 
(1900), and these have been considered to be the 
starting-point of properitoneal sacs. 

In a survey of the subject and review of the 
literature Barling (1956) concludes that all cases of 
interparietal hernia should be considered congenital 
in origin, since mechanical factors, when they do 
occur, are secondary to a congenital defect. This 
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would seem to be supported by the higher incidence 
on the right side compared with the left, there being 
on the right side a greater percentage of congenital 
abnormalities associated with the later closing of the 
right processus vaginalis. Those cases occurring in 
females and those not accompanied by testicular 
defects would also appear to have a congenital origin 
since there is no mechanical obstruction in the 
canal. 

Diagnosis.—Ninety per cent of patients present 
with intestinal obstruction and pain in the supra- 
inguinal region, a high proportion of cases having an 
abnormal position of the testis. 

A mass is palpable only in the superficial and 
some interstitial types, and in these cases it is usually 
felt above and lateral to the internal inguinal ring 
(Noonan, 1950; Carpanelli, 1955; Rampini and 
Garbini, 1957). 

It may be very difficult or impossible to make a 
correct pre-operative diagnosis and frequently those 
cases reported have followed laparotomy for intestinal 
obstruction. 

Spigelian Hernia.—Adrian van der Spigelius 
(1§78-1625) was the first to describe the linea semi- 
lunaris and Klinklosch was the first to describe a 
hernia specifically in Spigel’s line (River, 1942). 

A Spigelian hernia, then, is one whose sac pene- 
trates a well-defined ring in the transversalis fascia, 
transversus abdominis, and internal oblique apo- 
neurosis, usually to become interstitial beneath the 
external oblique aponeurosis and enlarging to spread 
laterally towards the anterior superior iliac spine 
(Mersheimer, Winfield, and Ruggiero, 1951) but 
occasionally penetrating the external oblique to lie 
subcutaneously. 

Paul and Sullivan (1958) include Spigelian hernia 
as a type of interstitial hernia, but since the term 
‘interstitial hernia’ is generally understood to mean 
one having its origin at the internal inguinal ring, 
this would seem to be incorrect. 

Classification —The hernia may be described as 
superior or inferior according to its relationship to 
the inferior epigastric vessels (Perrigard, 1947), the 
inferior one being, for all practical purposes, indis- 
tinguishable from a direct inguinal hernia. The 
majority lie below the umbilicus, the commonest site 
being at the level of the semicircular fold of Douglas 
(River, 1942). 

Aetiology.—The theories of formation of the ring 
through which the sac passes can be summarized 
briefly as follows :— 

1. A vascular hiatus (Sir Astley Cooper, 1804; 
Wakeley and Childs, 1951). 

2. A weakness at the junction of the linea semi- 
lunaris and the linea semicircularis (of Douglas) 
(Watson, 1948; Iason, 1941). 

3. An anterolateral musculo-aponeurotic defect 
(McVay and Anson, 1940). 

4. latent weakness in the anterolateral 
abdominal wall due to the almost parallel direction 
of the fibres of the transversus abdominis and 
obliquus internus below the umbilicus (Leis, Mer- 
sheimer, and Winfield, 1958). 

Diagnosis.—The patient may be symptom-free 
or complain of pain in the iliac fossa. Frequently the 
presenting symptoms are those of intestinal obstruc- 
tion, 
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There may be no palpable mass, but a point of 
tenderness usually can be located at the site of the 
hernial ring. This is best demonstrated by palpating 
along the rectus margin with the patient supine and 
Straining to raise the head and shoulders (River, 
1942), and is usually found at a point at the junction 
of the medial third and lateral two-thirds of a line 
drawn from the umbilicus to the anterior superior 
iliac spine. 


CASE REPORT 


A 38-year-old female clerk presented with an eighteen- 
month history of a swelling in the abdominal wall which 
increased in size on standing and disappeared on lying 
down. It was associated with aching in the left iliac fossa. 
She weighed 13 stone 9g Ib. (191 Ib.), having lost 4 stone 
(§6 lb.) with a reducing diet. 

On examination she was an obese woman with varicose 
veins in the left long saphenous system but generally fit. 
Physical signs in the abdomen: Three inches above the 
pubis at the lateral edge of the left rectus abdominis, there 
appeared a swelling 14 in. in diameter when the patient 
was standing. It was tender and there was an expansile 
impulse on coughing. The mass disappeared when she 
was supine but the tenderness remained. No other masses 
were palpable. 

A diagnosis of Spigelian hernia was made. 

AT OPERATION.— Through a transverse incision over 
the site of the swelling there was found to be a herniation 
of fatty tissue through a small deficiency in the linea 
semilunaris. On dividing the external oblique apo- 
neurosis laterally in the line of its fibres from this point 
the empty hernial sac was exposed. This was found to be 
lying interstitially between the external and internal 
obliques with the neck of the sac coming through the 
internal inguinal ring. 

At the fundus of the sac was a pad of extraperitoneal 
fat which had been seen protruding through the linea 
semilunaris. The sac was freed and excised after closing 
its neck with a transfixion suture. Repair was performed 
by suturing the internal oblique and conjoint tendon to 
the inguinal ligament to close the internal ring and 
suturing the external oblique aponeurosis, interrupted 
thread sutures being used throughout. 

The post-operative course was uneventful and she 
was discharged on the twelfth post-operative day. 

Twelve months later the repair was found to be quite 
sound. 


Comment.—This case is a good illustration of 
the difficulty in diagnosing interstitial hernia, particu- 
larly in an obese patient. 

The position of the hernial sac, which had passed 
upwards and medially, is atypical. 

A search of the literature failed to reveal another 
report of a case in which an interstitial hernia had 
become superficial to the external oblique by passing 
through the linea semilunaris. 

One uncommon condition presenting as yet 
another uncommon condition appeared sufficiently 
unusual to merit recording. 


SUMMARY 


A case is presented in which: (a) The patient 
appeared to have a Spigelian hernia; (6) The true 
diagnosis of interstitial hernia was revealed at opera- 
tion. The literature on both subjects is reviewed 
briefly. 


I wish to express my thanks to Mr. F. A. d’Abreu 
for permission to publish this case. 
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BRUISING OF THE THIRD CRANIAL NERVE AND THE PATHOGENESIS 
OF MIDBRAIN HEMORRHAGE 


C. M. WEINTRAUB 


DISTRICT SURGEON, AND LECTURER IN FORENSIC 


THE secondary development of midbrain hemorrhages 
in cases of expanding supratentorial lesions has been 
known for many years. It was first recognized by 


Attwater (1911) and since then described by many 
authors. 

A number of mechanisms of secondary develop- 
ment of hemorrhage has been advanced. 

Scheinker (1945; 1952) and others have suggested 
a venous origin for the hemorrhage in the midbrain. 
Moore and Stern (1938) favoured a rise in blood- 


pressure as the main causative factor. Greenacre 
(1917) and Blackwood (1949) supported the arterial 
origin of midbrain hemorrhage. Dott and Blackwood 
(19§2) describe the ischemia of the midbrain as the 
important factor in the development of hemorrhagic 
infarcts in the ischemic regions. Wolman (1953) 
describes several cases of thrombosis in the midbrain 
vessels in support of the ischemic mechanism of 
midbrain damage. Sutherland (1958) describes 
grooving of the third cranial nerve and stresses its 
relation to the posterior cerebral artery. Bruising of 
the third cranial nerve is also described (Greenfield, 
19§8). Distortion of the midbrain has also been 
blamed (Johnson, 1958). 

In this paper the arterial origin of midbrain 
hemorrhage is supported. 

Let us first briefly examine the well-known effects 
on the cerebral hemispheres of an expanding supra- 
tentorial lesion. There is, firstly, a flattening of the 
convolutions of the hemispheres, and, secondly, a 
herniation under the falx cerebri and through the 
tentorium cerebelli. 

Generalized Flattening of the Cerebral 
Convolutions.—The normal convexity of the gyri 
is the first to disappear. Their summits become 
flattened and eventually the shape of the gyri becomes 
rectangular on cross-section, all firmly apposed to 
each other, forming a flat brain surface. The surface 
vessels may be emptied of blood and the brain may 
assume a pale appearance. 

Flattening, which occurs on both cerebral 
hemispheres, is well marked in extradural hemor- 
rhage, intracerebral hemorrhage, tumours, abscesses, 
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and in hydrocephalus. In acute subdural hemorrhage 
it is interesting to note that on the side of the 
hemorrhage much less flattening, if any, occurs than 
on the opposite side. In this variety the hemorrhage 
may be partly fluid and partly clotted, and owing to 
the largeness of the subdural space different pressures 
are exerted on the brain by the fluid and clotted 
portions of the blood. Eventually the pressure rises 
sufficiently for flattening of the opposite hemisphere 
to occur against the rigid dura and skull. 

Herniation under the Falx Cerebri.—In cases 
of unilateral increased supratentorial pressure, such 
as an acute subdural haemorrhage, the brain is dis- 
placed towards the opposite side. The lateral 
ventricle is flattened and occluded. The medial 
aspect of the cerebral hemisphere is pushed against 
the relatively rigid falx and at its lower free border 
the supracallosal gyrus is herniated into the opposite 
side. If the hemispheres are gently separated down 
to the corpus callosum an area of herniated brain 
will be found on the side of the lesion. This process 
of herniation may result in contusion in the herniated 
portion or in the brain immediately above. 

Herniation through the Incisura.—The unci 
are the first parts of the hemispheres to herniate. 
Maximal herniation is always most marked on the 
side of the raised pressure and is greatest in lesions 
affecting the temporal lobe, e.g., contusion, hamor- 
rhage, and edema. As the pressure rises, so more 
brain is herniated through. The hippocampal gyrus 
follows the uncus and a deep groove is found curving 
backwards from the uncinate region towards the 
occipital lobe, including part or all of the hippocampal 
gyrus. One may find contusion in the uncinate region 
or in the herniated hippocampal gyrus, and more 
rarely one may even find some laceration of the 
arachnoid membrane in this groove. The opposite 
uncus is also herniated and deep grooving may also 
occur in the uncinate region, but this does not usually 
extend backwards into the occipital region. 

As the brain is forced against the opposite free 
margin of the tentorium, distortion of the midbrain 
and also flattening of the opposite cerebral peduncle 
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are produced. Occasionally the opposite uncus does 
not herniate downwards but remains above the free 
edge and then the brunt of the pressure is taken by 
the peduncle, with marked flattening of that structure 
and bruising within its substance. Bruising, produced 
by the free edge of the tentorium, may also occur on 
the exposed portion of the pons. 


Posterior cerebral artery 


Posterior communicating artery 


Internal cartoid artery 


Third nerve ~ 


FIG. 79.—A sagittal section through the  brain-stem 
showing the relationship of the third cranial nerve and the 
posterior cerebral artery. The perforating arteries arising from 
the posterior cerebral and the basilar arteries are shown. Note 
the normal laxity of the perforating arteries and the lax posterior 
communicating artery. (Semidiagrammatic and enlarged 


The effects of the herniations will now be studied 
in relation to the circle of Willis, the third cranial 
nerve, and the midbrain region. 

First the anatomical relations of the third crarial 
nerve have to be considered. 

The fibres arise in nuclei in the floor of the 
aqueduct of the midbrain and pass forward through 
the tegmentum, red nucleus, and medial part of the 
substantia nigra to emerge from the sulcus on the 
medial side of the cerebral peduncle (Gray’s Anatomy, 
1942). The nerve then passes forward through the 
subarachnoid space between the posterior cerebral 
and the superior cerebellar arteries, passes lateral to 
the posterior communicating artery, and perforates 
the arachnoid membrane. It passes lateral to the 
posterior clinoid process, piercing the dura to enter 
the cavernous sinus in the triangular interval between 
the free and attached ends of the tentorium cerebelli. 

The following three relationships of the third 
nerve are important in studying displacements of the 
brain :— 

a. The Relationship between the Anterior Part of 
the Nerve and the Free Edge of the Tentorium at the 
Anterior Clinoid Process.—As the brain is pushed 
through the incisura the third nerves are displaced 
downwards with the brain, and laterally as more 
tissues are forced through the rigid incisura. The 
nerve is forced against the free edge of the tentorium 
just behind the anterior clinoid process and a groove 
is produced on its lateral surface. Bruises occur 
occasionally in this region, usually associated with 
fractures of the sphenoid bone. In this region the 
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nerve is rigidly fixed as it enters the cavernous sinus. 
Posteriorly it is free to move with the brain. 

b. Where the Nerve pierces the Arachnoid 
Membrane.—As the brain is pushed downwards 
through the incisura the nerve becomes taut. Being 
fixed anteriorly, it is arched downwards over the 
dura in the region of the posterior clinoid process 


Fic. 80.—The brain-stem has herniated downwards 
through the incisura. The posterior cerebral artery is looped 
over the third cranial nerve, producing slight kinking of the 
nerve and artery. Both structures are ughtly apposed to each 
other and the pulsating artery bruises this portion of the nerve 
Tension in the nerve is increased, and this extends along the 
fibres of origin of the nerve in the midbrain, with resultant 
laceration of brain substance. As the brain-stem moves down 
it pulls the basilar artery with it, because the artery is bound 
to the brain-stem by the arachnoid membrane. Eventually the 
posterior Communicating arteries become taut and the arterial 
system becomes suspended by its anchorage at the internal 
caroud artery Ihe brain-stem, however, continues moving 
downwards because of the rising supratentorial pressure, and it 
now moves away from the arteries placing tension on the 
perforating vessels, with resultant changes in their areas of 
supply Semidiagrammatic and enlarged 


and grooved by the opening in the arachnoid 
membrane. 

c. The Relationship to the Posterior Cerebral 
Artery.—The artery lies rostral to the proximal part 
of the nerve as the nerve passes through the sub- 
arachnoid space. With downward herniation of the 
brain-stem the posterior cerebral artery is pulled 
downwards by the brain-stem against the proximal 
part of the third nerve. The third nerve now becomes 
taut and bowstrings longitudinally across the incisura, 
and it in turn holds up the posterior cerebral artery, 
tending to prevent its further downward descent with 
the brain-stem. This results in an intimate approxima- 
tion between artery and nerve and the two structures 
loop over each other (Figs. 79, 80). The constant 
pressure and pulsation of the artery against the nerve 
result in the production of an oblique groove across 
the nerve, or in a distinct bruise in its substance 
(Figs. 81, 82). The bruise may be in the form of a 
few small punctate hemorrhages or be one large 
confluent haemorrhage extending as far as the 
arachnoid opening. The bruising is often bilateral 
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and sometimes more marked on the opposite side of 
the compressing lesion. 

As further descent of the brain occurs, the 
posterior cerebral arteries, held up by the taut nerves, 
remain in a relatively fixed position. The brain-stem 
continues to move downwards through the incisura 
and moves away from the posterior cerebral and 
basilar arteries. The perforating vessels are put on 


Fic. 81.—The third cranial nerve has been removed from 
the midbrain in a case of fatal head injury. The nerve shows 
extensive areas of bruising in its proximal portion where it is 
related to the posterior cerebral artery 


stretch and are pulled taut (Figs. 79, 80). This force 
is transmitted along the perforators into the midbrain 
and pons, and these lacerate the brain substance, 
producing linear perivascular hemorrhages or areas 
of hemorrhagic and ischemic softening. These areas 
of ischemia and softening may occur anywhere in the 
territories supplied by the perforating arteries—the 
midbrain, pons, medulla, thalamus, and the basal 
ganglia. Areas of ischemia or hemorrhage occurring 
in the superior colliculi interrupt the colliculo- 
nuclear fibres (Wright, 1952) and result in dilatation 
of the ipsilateral pupil, thus giving early warning of 
the impending doom in the midbrain. 

Ischemia in the vicinity of the internal capsule or 
the cerebral peduncle on the opposite side of the 
expanding lesion will give rise to contralateral paresis 
of the upper and lower limbs. In some cases, only 
microscopical evidence can be found to corroborate 
the clinical picture of midbrain involvement. 

In the same way as tension is placed on the per- 
forating arteries of the midbrain, so tension is placed 
on the fibres of origin of the third nerve which extend 
through the midbrain. This tension may also cause 
laceration of the brain substance and produce linear 
hemorrhages. In slowly developing herniations, 
only microscopical pathology may be evident. Is- 
chemic changes with softening may occur along the 
course of the fibres of the third nerve through the 
midbrain and in the region of the exit of the nerve 
from the cerebral peduncle. Softening occurs in 
this region and if severe may result in the nerve being 
completely severed at its point of exit from the mid- 
brain. Degenerative lesions such as myelin degenera- 
tion and distortion of axons also occur in the substance 
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of the nerve, particularly in the proximal portion 
where pressure is produced by the pulsating posterior 
cerebral artery (see Figs. 83-85, 87). 

Another important factor in the pathogenesis of 
midbrain hemorrhage is the following: The internal 
carotid arteries within the skull are fixed at their 
points of entry. The posterior communicating 
arteries pass backwards from them to join the 


Fic. 82.-—Fatal head injury—basal view. The brain-stem 
is sectioned in the sagittal plane in the midline, and the two 
halves separated, showing linear midbrain hemorrhages. The 
two third cranial nerves are shown with a large bruise in the 

roximal part of the right nerve and a smaller bruise on the 
eft side. The basilar artery lies on the right half of the brain- 
stem, and distaily its two posterior cerebral branches can be seen 
looping over the third cranial nerve in relation to the areas of 
bruising in the nerves 


posterior cerebral arteries. As downward herniation 
occurs the basilar artery pulls the posterior com- 
municators taut (see Figs. 79, 80). Further descent 
of the brain places tension on the perforators ex- 
tending into the midbrain and pons and linear 
hemorrhages and areas of softening occur in these 
regions. If the posterior communicating arteries are 
very short then tension is soon produced, with 
secondary midbrain changes. This may occur 
without evidence of bruising in the third nerve. 

The third nerve may also be pulled taut by down- 
ward herniation of the brain without involvement of 
the arteries. The nerve is fixed anteriorly, and as the 
brain-stem moves downward so the nerve may be 
pulled taut across the sella turcica, with resultant 
secondary changes in the midbrain along its fibres of 
origin. 

Not only are vascular changes produced in the 
pons and midbrain by the above mechanism, but also 
changes in the basal ganglia. These changes are the 
result of tension on the perforating arteries and result 
in areas of hemorrhagic softening in the various 
nuclei of the thalamus, the lentiform nuclei, the 
internal capsule, and in one case in the globus 
pallidus on both sides. In this case signs of Parkin- 
sonism developed several days after a head injury. 
At autopsy, softening was present in the globus 
pallidus on both sides. 

Lateral herniation of the cerebral hemisphere 
under the falx cerebri also places tension on the 
perforating vessels at the base of the brain, through 
both the anterior and posterior perforated substance, 
and secondary areas of softening may occur in their 
areas of supply. 
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Occasionally downward herniation through the 
incisura produces infarction in the occipital lobe, 
particularly in the calcerine fissure (Cases 3 and 9). 
The infarction results from the severe kinking and 
obstruction of the posterior cerebral artery by the 
proximal part of the third nerve as the two structures 
become tightly looped, one over the other (see Figs. 
79, 80). 

It is clear, then, that a number of factors operate 
in the pathogenesis of midbrain hemorrhage. The 
most important single factor is the looping of the 
posterior cerebral artery over the third nerve, as 
bruising and grooving in the nerve, in the appropriate 
region, are common findings. However, there is 
probably a combination of factors occurring in any 
particular case. Which process is operating may be 
assessed by the presence or absence of bruising in the 
third nerve, produced by the posterior cerebral artery. 
Areas of ischemia in the basal ganglia indicate 
tension on the perforating arteries. Infarction of the 
occipital lobe associated with bruising of the third 
nerve where the two structures are immediately 
related indicates severe obstruction of the artery by 
the nerve. 

It is felt that although the posterior cerebral 
arteries cross over the free edge of the tentorium and 
run on its upper surface, they are not held up or 
obstructed by the tentorium when the brain-stem is 
herniated downwards. There is no anatomical 
reason why they should not slide backwards along 
the free edge of the tentorium. 

It is therefore felt that the anatomical relation- 
ships of the third cranial nerve and the posterior 
cerebral artery, the fixed points of the nerve and the 
posterior communicating artery, are of paramount 
importance in the pathogenesis of injury to the vital 
centres in brain-stem displacements. 

If this is the important mechanism of midbrain 
hemorrhage then it is clear that little can be done to 
alleviate the position once it has occurred. To sever 
the third nerve is not practical, nor is severing the 
posterior communicating arteries likely to be of much 
practical use. Incising the tentorium does not reach 
the root of the pathological process and is not likely 
to help. 

The only effective treatment is therefore pre- 
vention. 

The diagnosis of an expanding lesion must be 
made, if possible, before signs of midbrain injury 
appear, for once they become evident, treatment is 
not likely to be of much avail. Expanding lesions 
must be urgently dealt with long before midbrain 
signs develop. As midbrain injury may be extremely 
rapid in its development and may occur at any time 
in the course of treatment of an expanding lesion, it 
is a dangerous and an unwise procedure to wait for 
midbrain signs before evacuation of the lesion is 
undertaken. 

Primary Midbrain Injury.—On the basis of 
the above mechanism of injury to the vital centres, 
occurring as a secondary phenomenon, so an ex- 
planation becomes apparent for the injuries seen in 
so-called ‘primary midbrain injury’. 

Let us speed up the displacement depicted in 
Figs. 79 and 80 to the speed at which the brain 
moves at the time of infliction of acute head injury. 
Sutherland (1958) shows very effectively in his series 
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of photographs that a considerable amount of space 
exists within the tentorial notch, in which the mid- 
brain can move in almost every direction. The 
temporal lobe can also be temporarily forced into 
this notch in the acute case and produce displacement 
of the brain-stem. 

It can be seen therefore that the type of head 
injury which produces a movement of the brain, 
backwards and downwards, into the incisura, will 
push the midbrain before it, thus producing acute 
tension in the third cranial nerve, in the circle of 
Willis, and in the perforating vessels, with resultant 
laceration of the brain substance and the production 
of hemorrhages in the vital areas. The hemorrhages 
may have the same pathological appearance and 
situation as those of undoubted cases of secondary 
midbrain hemorrhage. 


MATERIAL OF STUDY 


During the period May, 1957, to October, 1958, 
the author performed autopsies on 321 cases of head 
injury. Many cases of ‘multiple injuries’ involving 
several vital organs, including head injury, were also 
autopsied but they are excluded from this series, 
which has been divided into four arbitrary groups :— 

Cases 
Macroscopical third cranial nerve injury 68 
2. Macroscopical midbrain haemorrhage 


and softening 11s 
3. Raised supratentorial pressure but no 
macroscopical midbrain pathology 62 


4. No evidence of raised supratentoria! 

pressure or miacroscopical midbrain 
pathology 76 

Of the first group, 59 cases showed macroscopical 
bruises in the proximal portion of the nerve; four 
cases showed transverse grooving; and in § cases the 
nerves were loose at their attachments to the cerebral 
peduncles. 

All but 9 of this group showed macroscopical 
midbrain hemorrhage or softening. 

Groups 1 and 2 therefore constitute 174 cases of 
macroscopical midbrain pathology. 

In group 3 all the cases showed flattening of the 
cerebral convolutions and prominence of the unci, 
and some cases showed evidence of herniation of the 
hippocampal and supracallosal gyri. 

In the series there were 8 cases of infarction of the 
occipital lobe and 9 cases of softening in the basal 
ganglia. 

The following is a selection of cases from group 
) 

Case ) 

History.—A native male, aged 28 years, was admitted 
to hospital. No history could be obtained as he was 
comatose. He reacted only to very painful stimuli. A 
laceration was present on the left side of the forehead 
The left pupil was dilated and fixed. The fundus showed 
early papilledema. All the limbs showed decerebrate 
rigidity. Burr holes were done and subdural hemorrhage 
was found. Death occurred seven hours after admission 

At Autopsy.—There was a fracture of the left frontal 
region of the skull, extending into the left anterior and 
middle fossw. An extradural haemorrhage in the left 
anterior fossa weighed 129 g. Marked contusion of the 
left frontal lobe of the brain and slight bruising of both 
third nerves, | in. distal to the brain, were present. No 
gross abnormality was seen in the midbrain. ‘The cerebral 
convolutions showed marked flattening 
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Case 2.— 

History.—A native male, aged 40 years, was admitted 
on Oct. 23, 1957, with a history of having fallen and 
injured his head three days prior to admission. He was 
very drowsy, but responded to questioning, and was 
orientated. Amnesia for the above incident and sub- 
sequent events was present. A small bruise in the left 
occipital region and moderate neck rigidity was present. 
Both pupils were dilated and reacted to light. The 


FiG. 83.—Case 6. Histological section of the third cranial 
nerve showing axonal degeneration. Bielchofsky stain for 
axons. ( = 180.) 


cerebrospinal fluid showed slight xanthochromia. The 
level of consciousness deteriorated and on Oct. 26, at 
operation, extradural and subdural hemorrhages were 
evacuated from the left side of the brain. The patient 
died on Oct. 28 without regaining consciousness. 

At Autopsy.—A crack fracture of the left occipital 
region extended into the left posterior fossa. A massive 
subdural hemorrhage covered the right cerebral hemi- 
sphere and showed early neomembrane formation. Small 
scattered areas of subarachnoid hamorrhage over the 
entire brain surface, marked contusion in the left parietal 
region, and small contusions on the inferior aspects of 
the right frontal and temporal lobes were present. The 
convolutions of the right cerebral hemisphere showed 
marked flattening and there was marked herniation of the 
right supracallosal gyrus, uncus, and hippocampal gyrus. 
There was marked bruising of both third nerves } in. distal 
to the brain, more marked on the right side, and there were 
also massive linear haemorrhages in the midbrain, pons, 
and medulla. 


Case 3.— 

History.—A native male, aged 34 years, was admitted 
in coma following a head injury. He showed a left 
hemiplegia; the right pupil was enlarged and the left 
small. Breathing was irregular. He died the next day. 

At Autopsy.—A crack fracture of the left parietal 
bone extended into the left anterior cranial fossa. The 
right orbital plate was fractured. Clotted subdural 
hemorrhage, weighing 75 g., was present, covering the 
right cerebral hemisphere. Small lacerations on the 
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inferior aspect of the right frontal lobe and small con- 
tusions in both frontal lobes and the right temporal pole 
were present. Marked herniation of the right uncus and 
right hippocampal gyrus had occurred. Extensive 
hemorrhagic infarction of the right occipital lobe and 
marked bruising of the right third nerve, } in. distal to the 
brain, were present. There was a small hemorrhagic area 
in the right globus pallidus and in the right side of the 
midbrain. 


af 
Fic. 84.—Case 6. Histological section of the third cranial 


nerve showing myelin degeneration. Luxol fast blue stain for 
myelin. ( 180. 


Case 4.— 

History.—A native male, aged 19 years, was as- 
saulted on Oct. 4, 1957, and lost consciousness for half 
an hour. On admission he was well-orientated and gave 
a good history. He had a hematoma in the right parietal 
region. His condition deteriorated after two days. The 
right pupil became dilated and fixed. At operation a 
hematoma was found in the right parietal lobe of the 
brain. The patient died on Oct. 8. 

At Autopsy.—T here was a crack fracture of the right 
parietal bone. In the right parietal and occipital lobes was 
a massive hematoma, and small contusions were present 
in both parietal regions. Marked swelling of the right 
cerebral hemisphere and herniation of the right supra- 
callosal gyrus, the right uncus, and the right hippocampal 
gyrus had occurred. A small bruise was noted in the right 
third nerve and a small area of hemorrhagic softening in 
the midbrain. 


Case §.— 

History.—A European male, aged 20 years, was 
admitted on June 2, 1958, with a gunshot wound of the 
head. Initially he was critical, but improved later. On 
June § evacuation of intracerebral blood-clot was carried 
out. The patient died on June 11. 

At AvuTopsy.—A bullet track extended through the 
right temporal .obe, the right basal ganglia, the septum 
pellucidum, and the left frontal lobe. Small scattered 
areas of subdural and subarachnoid hemorrhage were 
present on both sides, and marked contusion along the 
track of the bullet through the brain had occurred. There 
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was moderate flattening of all the cerebral convolutions 
and slight prominence of both unci. Large bruises in both 
third nerves, } in. distal to the brain, and several streaky 
hemorrhages in the midbrain were present. 

Case 6.— 

History.—A European female, aged 30 years, was 
admitted deeply unconscious on July 1, 1957, after a car 
accident. The left pupil was dilated and fixed. The right 
pupil was small and was having tonic spasms. Burr holes 
were done and a catheter was left in the posterior horn of 
the right lateral ventricle. She never regained conscious- 
ness and remained stiff, with periods of cyanosis, until 
she died on July 6. 

At Autopsy (Figs. 83, 84).—The skull was not 
fractured. There was a small area of contusion in the left 
frontal region, marked generalized flattening of the 
cerebral convolutions, and slight prominence of the unci. 
The midbrain vessels were prominent and showed slight 
surrounding softening. The left third nerve was loosely 
attached to the brain, and this region of the midbrain 
showed slight softening. A similar but less marked area 
of softening was present on the right side. 

Histologically the midbrain showed a localized area of 
myelin swelling and degeneration associated with marked 
chromatolysis and nerve-cell destruction. 

Case 7.— 

History.—A native male, aged 35 years, was admitted 
on Aug. 12, 1957, in a stuporose state with abrasions in the 
left frontal and parietal regions. He remained in status 
quo, deteriorated _ and died on Aug. 25. 
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Fic. 85.—Case 7. Histological section of the third cranial 


nerve, showing several haemorrhages in the nerve. P.T.A.H 
stain. ( * 72. 


At Autopsy (Fig. 85).—There was no fracture of the 
skull. Slight subdural and subarachnoid hemorrhage in 
the right temporal region, contusions in both frontal, both 
parietal, and the right temporal regions were present. 
Moderate generalized flattening of the cerebral convolu- 
tions and slight prominence of the unci had occurred. In 
the midbrain, on the left side, was an area of softening, 
about } in. in diameter. Both third nerves were very 
loosely attached to the midbrain. 
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Histology.—The midbrain showed a few foci of 


hemorrhage. Some of the small vessels appeared to 
contain thrombi. Many nerve-cells showed eosinophilic 
shrinkage. 

Case 8.— 


History.—A native male, aged 30 years, was admitted 
on Oct. 23, 1957, in an unconscious state. The next day 
he developed a right hemiparesis and a dilated pupil. At 
operation on Oct. 24 a subdural hamatoma was evacuated. 
He recovered consciousness following the operation and 
was found to have a right hemiplegia and dysphasia. He 
continued to improve, but on Nov. 3 he began to deterior- 
ate and he died on Nov. §. 

At AuTtopsy.—A crack fracture of the right parietal 
bone extended into the right posterior fossa. Slight 
subdural and subarachnoid hemorrhage in both parietal 
regions and small contusions in the left temporal and 
both frontal regions were present. There was slight 
generalized flattening of the cerebral convolutions and 
marked herniation of the right uncus and the right 
hippocampal gyrus. Herniation of these structures was 
also present on the left side, but to a much lesser extent. 
Deeply situated in the pons, in the midline, was an area of 
recent softening less than | in. in diameter. A similar area 
of softening was present in the region of the substantia 
nigra on the right side. There were a few small hemor- 
rhagic areas in the proximal portion of the right third 
nerve and a slightly hemorrhagic constricting zone, } in. 
in width, in the left third nerve where the nerve passed 
through the arachnoid membrane. 


Case 9.— 

History.—A native male, aged 40 years, was admitted 
on May 29, 19§7, with a history of head injury six months 
prior to admission. Since the injury he had complained 
of headaches and personality changes. During the few 
days prior to admission he had gradually become comatose. 
On admission he was just responding to painful stimuli; 
he had a left hemiparesis, a dilated non-reacting pupil on 
the right side, and bilateral papilledema. At operation a 
tumour was found in the right temporal lobe. The 
patient died 18 hours later. 

At AuTopsy.— A tumour, about 2 in. in diameter, was 
found in the right temporal lobe. This showed the 
histological features of a glioblastoma multiforme. The 
cerebral convolutions were markedly flattened and the 
right uncus and right hippocampal gyrus showed marked 
herniation. The right cerebral hemisphere was markedly 
swollen. In the right third nerve was a bruise | in. in 
diameter, lying | in. distal to the brain. Large hamor- 
rhages were present in the midbrain, pons, and upper 
medulla. The right occipital lobe showed fresh hamor- 
rhagic infarction 

Case 10.— 

History.—A native male, aged 39 years, was admitted 
in coma. The lumbar puncture pressure was markedly 
raised and the cerebrospinal fluid markedly blood-stained. 
The left side of the body was rigid. The blood-pressure 
was 270/170 mm. Hg. 

At Autopsy.—A large lenticulostriate haemorrhage 
was present on the left side, markedly disrupting the basal 
ganglia on this side. There was marked generalized 
flattening of the cerebral convolutions and marked 
prominence of the left uncus. Gross linear hemorrhages 
had occurred in the midbrain and pons. There was 
moderate bruising of both third nerves, | in. distal to the 
brain, more marked on the left side. The left ventricle of 
the heart was grossly hypertrophied and the heart weighed 
234 oz. 


Case 11.— 

History.—A native male, aged 38 years, was assaulted 
five days prior to admission. The patient was quite well 
until three days before admission, when he had an epilep- 
tiform seizure. On examination the pupils were equal and 


q 


68 THE BRITISH 


reacted to light. Positive Babinski responses were elicited 
on both sides. A lumbar puncture was performed and the 
pressure was 300 mm. of water. The fluid was clear. He 
rapidly deteriorated and died on July 18, 1958, having 
been in hospital one day. 

At Autopsy (Figs. 86, 87).—There was a hematoma 
in the right frontal region. No fracture of the skull had 
occurred. There was a large subdural hemorrhage cover- 
ing the right cerebral hemisphere. A very early neo- 
membrane was present on this side. Well-marked 


1G. 86.—Case 11. Both third cranial nerves were removed 
from the brain-stem and placed in formalin. The broadened 
ends are the proximal portions of the nerves and deep grooves 
are seen running across these portions of the nerves 


flattening of the left cerebral convolutions and marked 
herniation of the right hippocampal gyrus had occurred. 
In the proximal portions of both third nerves there were 
several deep transverse grooves. Slight bruising was also 
present in these rcgions. A few linear hemorrhages had 
occurred in the midbrain. On the surface of the pons, on 
the left side, was a hemorrhagic area, | in. in diameter. 


SUMMARY 


Bruising of the third cranial nerve is of frequent 


occurrence, and is commonly produced by the 
posterior cerebral artery, in traumatic and non- 
traumatic cases. 

The pathogenesis of midbrain hemorrhage is 
described and shown to be related to the anatomy of 
the vessels and nerves at the base of the brain. 

The pathological features are essentially mechani- 
cal in origin; tension in the third cranial nerve and 
the perforating vessels at the base of the brain, with 
laceration of the brain substance and ischemia of the 
vital centres. 

A common pathogenesis is suggested for primary 
and secondary midbrain hemorrhage. 

Degenerative pathological manifestations are 
shown in the third cranial nerves. These changes are 
the result of tension in the nerves occurring during 
herniation through the tentorial notch. 
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Fic. 87.—Case 11. Histological section taken from the 
groove across the nerve in Fig. 86. Note the bunching of the 
nerve-fibres in the depths of the groove and the zone of 
disappearance of myelin in the central portion of the section. 
At the periphery of the section abundant myelin is present. 
Luxol fast blue stain for myelin 72 
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UTEROVESICAL fistula has always been a compara- 
tively rare form of genito-urinary fistula. However, 
it is less common now than it used to be and the 
decreased incidence has followed closely on the 
advances and improvements in obstetrical and surgical 
techniques. The literature of the late nineteenth and 
early part of this century contains many papers on 
the subject, but in the last twenty-five years reports 
have been sporadic and have been confined largely to 
cases that have presented some unusual feature. 

The commonest cause of uterovesical fistula is 
trauma during childbirth. Quite apart from those 
produced by direct injury during instrumental 
deliveries, uterovesical fistule arise after prolonged 
and difficult labour. Areas of the adjacent walls of 
the bladder and the uterus become devitalized by 
compression between the advancing head and the 
unyielding symphysis pubis, and the subsequent 
necrosis results at times in the establishment of a 
permanent fistulous communication. The lower 
uterine segment and the posterior wall of the bladder 
usually bear the brunt of this traumatizing force. 
Uterovesical fistula is also a recognized complication 
of advanced carcinoma of either viscus and of over- 
dosage by interstitial irradiation. From _ purely 
anatomical considerations, it is not surprising that 
pathological lesions of the cervical part of the uterus 
should be more prone to give rise to fistule. 

In the case reported here, the fistula was estab- 
lished through a benign tumour, a circumstance 
certainly very rare, possibly unique. 


CASE REPORT 


History.—Mrs. J. S., aged 32 years, who was admitted 
to St. Paul’s Hospital on March 19, 1959, had enjoyed 
perfect health until her recent troubles. The only illness 
of note in the past had been a short attack of what appears 
to have been right-sided pyelitis which rapidly cleared up 
on conventional treatment. She never complained of 
urinary symptoms at any other time. Menstruation 
started at the age of 12 years and the periods were regular, 
every twenty-eight days, and lasted six days. There was 
no dysmenorrhea. The patient had been married for 
seven years when, in 1957, she became pregnant for the 
first time, and in December of that year she attended 
Forest Gate Maternity Hospital for her first antenatal 
examination. The uterus was then thought to be rather 
large for the dates and felt about 22-24 weeks in size. 
The presence of an intramural fibroid was suspected. 
The diagnosis was confirmed at a second antenatal 
examination two months later, when a tumour the size 
of a foetal skull was palpable at the fundus of the uterus 
on the left side. There was no tenderness. 

The pregnancy proceeded to term without incident 
and in June, 1958, after labour lasting 6 hr. 20 min., she 
gave birth to a live male infant weighing 7 lb. 7 oz. The 
third stage was normal. There was no postpartum 
hemorrhage. A lateral episiotomy was done but no 
instrumentation was necessary. 

The puerperium was not quite straightforward. The 
patient developed a temperature on the second day which 
persisted intermittently for a few weeks, rising at times 
to 100°6 F. No cause could be found. A high vaginal 
swab yielded only a few colonies of Staph. albus on culture 
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and a perineal swab, taken on the eleventh day when the 
episiotomy wound had broken down, was sterile. Routine 
examination of two catheter specimens of urine, collected 
on the eleventh and the fourteenth days of the puerperium, 
showed no abnormal constituents except for a trace of 
albumin in one. When the patient was discharged from 
hospital four weeks after delivery, she was still running 
an evening temperature. There were no constitutional 
symptoms throughout. The lochia remained red and she 


Fic. 88.—Photograph of tissue prolapsing through the 
urethra. The dimensions of the external urinary meatus are 
striking. 


continued to have a blood-stained vaginal discharge for 
six months after delivery. The loss was quite heavy at 
times and she passed clots. The urine during this period 
was macroscopically clear. 

Early in January, 1959, the patient developed a slight 
increase in frequency of micturition and noticed that the 
urine had become dirty and that she was passing “‘bits 
of dark red tissue” per urethram. A few weeks later the 
frequency became more noticeable and she developed 
some dysuria and a distressing urgency. Three weeks 
before admission to hospital in March, 1959, she ex- 
perienced increasing difficulty with micturition amounting 
sometimes to inability to pass urine in the normal posture. 
This was followed by a bearing-down pain in the hypo- 
gastrium which became progressively more severe and 
which culminated in the prolapse of a piece of tissue in the 
vulva. She became uncontrollably incontinent from 
then on. 

On EXAMINATION.—On admission the patient was in 
good general health. Abdominal palpation elicited no 
abnormal physical signs, but on bimanual vaginal examina- 
tion a firm mass was palpable in the pelvis. Protruding 
from the urethra was a tongue-shaped piece of infarcted 
tissue of very indeterminate nature (Fig. 88). A biopsy 
of this was taken but no bleeding was thereby induced. 
The external urethral meatus and the urethra itself were 
widely dilated and the terminal phalanx of the little finger 
could be inserted with no noticeable discomfort to the 
patient. This manceuvre failed to detect any attachment 
of the prolapsing tissue to the mucosa of the urethra. 
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INVESTIGATIONS. — 

C.S.U.: Numerous pus cells; no red cells; staphy!o- 
cocci, coliforms, and diphtheroids seen in large numbers. 

I.V.P. (Fig. 89): The intravenous pyelogram showed 
a normal upper urinary tract. There was a large filling 


Fic. 89 The intravenous pyelogram showing a normal upper 
urinary tract and a large filling defect in the bladder 


Fic. 91.—Reconstruction of the fistula showing the 
relative position of the bladder and the uterus. Antero- 
superior view. 


defect in the bladder which was outlined in the plain film 
by a thin layer of calcification. 

Examination under Anesthesia.—The prolapsing tissue 
had disappeared back into the bladder. The whole of the 
little finger could now be introduced through the patulous 
urethra to palpate a doughy, mobile, intravesical mass. 
The impression was gained that if any attachment to the 


bladder were present at all, it would be through a very 
slender pedicle. Malodorous, purulent, and necrotic 
material extruded from the urethra on suprapubic pres- 
sure. The cervix was closed and no obvious abnormality 
was discernible in the vagina. Bimanual examination 


F1G. 90.—Photograph of the mass that was removed from the 
bladder After fixation in 10 per cent formol-saline 


confirmed the presence of a mass in the pelvis and identified 
it as a bulky uterus with an associated fibroid along its 
left border. 

Cystoscopy: Cystoscopy was unsatisfactory and not 
very revealing. The irrigating fluid ran out almost as 
rapidly as it was put in and only a fleeting glimpse could 
be obtained of a virtually normal anterior and left lateral 
wall. The rest of the bladder wall was obscured by the 
intravesical mass. 

AT OPERATION.—This was carried out on March 24, 
1959. Through a paramedian incision, a suprapubic cysto- 
tomy was performed in the first instance. The extraperi- 
toneal tissues were very oedematous. The bladder wall was 
thick and rigid, and retraction of the cystotomy incision 
gave only limited exposure. The intravesical mass (Fig. 
go) was lying free and was removed, leaving behind an 
apparently complete covering of inflamed bladder mucosa. 
On closer inspection, however, an opening was found in 
the vault of the bladder which led into a track that was 
wide enough to admit an index finger (Fig. 91). This 
track had a tough rigid wall and ran upwards, backwards, 
and to the left for 2-3 in. before opening out into a 
cavity. The peritoneum was incised at this stage and it 
was then immediately apparent that this cavity was 
situated within a fibroid which formed a sessile tumour 
on the left border of the uterus below the opening of the 
Fallopian tube, projecting laterally between the two 
layers of the broad ligament. The omentum was adherent 
to the fistula. The various structures were separated and 
the bladder was reconstructed and eventually drained by 
an indwelling catheter. The fibroid was then incised, 
exposing a cavity full of necrotic material and organized 
blood-clot. Attempts to preserve the uterus were aban- 
doned when a large communication was found between 
the interior of the fibroid and the uterine cavity proper. 
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A hysterectomy and left salpingo-oéphorectomy were 
therefore carried out. 

The post-operative course was very satisfactory. The 
urethral catheter was removed on the seventh day, but 
had to be replaced because of incontinence and supra- 
pubic leakage of urine. It was finally removed on the 
seventeenth post-operative day. Continence was soon 
achieved by day at the price of hourly frequency. Within 
two weeks, however, virtually normal micturition was 
established. The patient voided at four-hourly intervals 
by day and passed urine only once at night. 

PATHOLOGY.——The mass that was removed from the 
bladder emitted an unpleasant odour before fixation. 
It is a pinkish-yellow rectangular structure measuring 
10 cm. « 7 cm. « 3°§ cm. and weighing 142 g., the external 
surface of which is covered by a fibrinous exudate. It has 
a rather resilient, tough consistency and its cut surface 
has a whorled pinkish-grey appearance. 

The uterus is bulky and weighs 238 g. It measures 
7 cm. from above downwards, 6-5 cm. from side to side, 
and 5 cm. from before backwards. A circular opening is 
present anterolaterally on the left side, through which the 
uterus and the bladder had been in continuity. Coronal 
section of the uterus (Fig. 92) shows that in the region 
of the left cornu the uterine cavity communicates with a 
roughly oval ragged cavity, measuring § cm. * 3:2 cm. 
3°§ cm., which is lined by reddish-yellow hemorrhagic 
tissue and appears to lie within the uterine wall as it is 
bounded above and laterally by uterine muscle, below 
and medially by a ragged nodule of tissue which, to the 
naked eye, resembles part of an intramural fibroid. 

Two pieces of tissue removed from the track of the 
fistula contain a large amount of fibrous tissue together 
with many bright yellow collections of necrotic material. 


HIsTOoLoGYy.—The mass from the bladder consists of 


necrotic material that has a surface covering of inflam- 
matory cells and granular calcific debris. The necrotic 


Fic. 93.—Section through part of the wall of the cavity 
showing a central mass of degenerating fibromyoma surrounded 
by inflammatory exudate. Some foreign-body giant cells are 
seen around degenerate muscle in the top left of the field 
Haematoxylin and eosin 40 


parts have a definite ghost-like pattern and consist of ill- 
defined whorled masses of interlacing bundles which 
stain a faint pink with hematoxylin and eosin, and either 
red or yellow with van Gieson’s stain. Here and there 
some of the bundles are a little better preserved and are 
seen to consist of elongated spindle cells with nuclear 


remnants visible in places. The sections have been 
compared with those of a uterine fibroid that has under- 
gone necrobiosis, and the appearances are sufficiently 
alike to suggest very strongly indeed that this mass is, in 
fact, all that remains of a necrobiotic fibroid. 

In the lower medial aspect of the large cavity in the 
uterine wall there is an area of partially necrotic and 
irregularly hyalinized tissue which resembles fibromyoma 
that has undergone necrobiosis. The remainder of the 


Fic. 92.—Coronal section through the uterus showing the 


intramural cavity through which the bladder and uterus 
communicated 


Fic. 94.—High-power view of the margin of one of the 
necrotic muscle masses. Note the acellular fibrillary appear- 
ance. Haematoxylin and cosin $4 


wall of the cavity consists of myometrium with an inner 
lining of very vascular and haemorrhagic granulation 
tissue, diffusely infiltrated with chronic inflammatory 
cells. Adherent to it in many places are irregular masses 
of necrotic tissue (which often has the appearance of 
degenerate muscle) and around these, considerable 
numbers of foreign-body giant cells are frequently seen 
(Figs. 93, 94). The endometrium is proliferative in type. 
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There is no histological evidence of retained products of 
conception, neoplastic tissue, or of areas of adenomyosis. 

Section across the track of the fistula shows fibro-fatty 
tissue which is inflamed and thickened and is lined 
internally by material similar to that seen within the 
ragged defect in the uterine wall. 


COMMENT 


This case presents unusual features in its site, 
its presenting symptoms, and its fundamental 
pathology. It has been mentioned that the lower 
uterine segment is often injured during childbirth, 
with the result that fistula forming between the 
bladder and the uterus are usually cervicovesical. 
Most of the uterovesical fistulae described have 
belonged to this category. Neugebauer in 1888, 
quoted by Knipe (1908), reviewed the first 165 cases 
ever to be reported and found only 1 case that 
opened above the internal os. A search through the 
literature provided only 4 others that communicated 
with the body of the uterus (Bond and Rogers, 1952; 
Kirchner, 1933;  Burkland, 1949; Nourse and 
Wishard, 1954). All these, however, differed from 
the present case in that the track of the fistula was 
direct and lay outside the uterovesical reflexion of 
the peritoneum. 

The usual presenting symptom in uterovesical 
fistula is incontinence of urine due to leakage through 
the cervix and vagina. In a few cases, however, the 
flow is reversed and patients present with cyclical 
hematuria. Our patient’s history has not followed 
either of these patterns. It is true that she did event- 
ually develop incontinence, but hers was late in 
onset and made its appearance very probably weil 
after the establishment of the fistula. It was also a 
true incontinence as there was no leakage of urine 
from the cervix. The atonicity of the urethral 
sphincters and the wick-like action of the interposed 
foreign tissue were responsible for the lack of urinary 
control. A somewhat similar case was that reported 
by Nourse and Wishard (1954). Their patient had 
had cyclical hematuria for eleven years, dating back 
to the birth of a stillborn infant. Following this, she 
miscarried through her bladder on one occasion and 
during a subsequent pregnancy she attended hospital 
with macerated fcetal parts presenting through the 
urethral orifice. 

The mode of formation of this fistula is obscure 
and the sequence of events is a matter for speculation. 
In retrospect, there is clinical evidence that red 
degeneration of the fibroid probably did occur in the 
puerperium, though the absence of pain is remarkable. 
Degeneration usually involves the central part of 
the tumour and is patchy in distribution. Rarer 
forms have, however, been described in which the 
necrosis has exhibited a linear pattern or has affected 
the peripheral part of the fibroid (Bland, 1925). There 
is in this case material and histological proof that 
the bulk of the fibroid became separated from the 
tissues around it, a most unusual occurrence, to 
explain which it would be attractive to postulate the 
rare peripheral type of necrosis. 

The absence of hematuria throughout, in spite 
of prolonged hemorrhagic vaginal discharge, strongly 
suggests that the fistula was not established until 
quite late and probably formed at the time of onset 
of the urinary symptoms. For the same reason, 


trauma at childbirth is unlikely to have been a con- 
tributory factor in the formation of the fistula, an 
assumption that gains further support from the un- 
complicated nature of the labour and from the 
unusually high and intraperitoneal position of the 
fistula itself. 

This leaves for consideration two other factors 
that may have played a part in producing the ad- 
herence of the fibroid to the bladder which is a 
prerequisite of the eventual break-through. The 
first of these is infection. Fibroids anywhere in the 
uterus may become infected, but this is especially 
true of the submucous variety, since ulceration of the 
mucosa leaves the tumour exposed. The infection is 
virtually always secondary to infection in the genital 
tract and it may proceed to suppuration and abscess 
formation. It is evident from the pathological 
findings that in this case conditions were ripe for the 
entry of organisms. However, the lack of constitu- 
tional symptoms, the uninfected nature of the vaginal 
discharge, and the absence of sufficient histological 
evidence weigh against any long-standing infective 
process producing the necessary adhesions. The 
second possibility is the inherent tendency shown by 
some fibroids with poor blood-supply to adhere to 
other structures. The relatively avascular parts give 
rise to an aseptic inflammatory reaction and a 
fibrinous exudate forms on the serosa, the eventual 
organization of which into an adhesion may provide 
for the tumour a new source of blood-supply upon 
which it may become entirely dependent. The 
omentum is the structure most often involved, though 
attachment to the intestine has been described. It is 
not inconceivable that in this case the bladder, by 
virtue of its more constant relationship, may have 
been chosen for this role, and thus the way was 
paved for the eventual extrusion of the degenerating 
fibroid mass to the exterior. 


SUMMARY 


A case of uterovesical fistula is described. Its 
establishment through a degenerating fibroid and 
other unusual features are discussed. 


I am most grateful to Mr. D. Innes Williams for 
allowing me to publish this case and for his en- 
couragement and very helpful criticisms; to Dr. 
R. C. B. Pugh for his advice and suggestions and for 
the reports on the pathological material; to Mr. H. R. 
England, Consultant Obstetrician at Forest Gate 
Maternity Hospital, for referring this case and for 
kindly supplying the clinical details of the confine- 
ment; and to Dr. M. Haines, Consultant Pathologist 
at the Chelsea Hospital for Women, for his assistance 
with the histological examination. I also wish to 
thank Miss F. Wadsworth and Mr. R. Bartholomew, 
both of the Institute of Urology, for the illustrations. 
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PRIMARY tumours of the heart are uncommon, the 
incidence being variously recorded as 0°0017 per cent 
(Strauss and Merliss, 1945), 0-1 per cent (Pritchard, 
1951), and 0-05 per cent (Block, Parker, and Edwards, 
1952) of all autopsies. In an extensive review of the 
subject Pritchard (1951) concluded that myxomata are 
the commonest variety and comprise about 50 per 
cent of all recorded cases. With few exceptions these 
tumours occur in the atria, 75 per cent being left- 
sided and characteristically are attached to the fossa 
ovalis or its rim. They are more common in females 
than males (Von Reis, 1949), McAllen (1950) quoting 
a sex ratio of 3: 1. They have been recorded at all 
ages from infancy onwards, although they are most 
commonly found between the third and sixth decades. 

Atrial myxomata are usually polypoid and are 
frequently pedunculated. They are externally smooth 
or gently lobular, often with polypoid projections; 
occasionally they are villous, and thrombi sometimes 
overlie the surface of the tumour. Their consistency 
varies with their collagen content and has been 
variously described as gelatinous, soft, rubbery, firm, 
or resilient. In colour they are white, yellow-white, 
yellow, or light brown, and frequently display areas 
of hemorrhage. Microscopically the average tumour 
is poorly cellular covered by unbroken endocardium, 
and composed of loose tissue of varying vascularity 
but usually with numerous capillaries and larger 
vessels. Collagen deposition is variable, but large 
numbers of elastic fibres are frequently seen if special 
elastic tissue stains are employed. Lymphocytes, 
plasma cells, giant cells, and occasional stellate cells 
are present. Although considerable controversy 
exists regarding the true nature of myxomata, avail- 
able evidence is in favour of their being true benign 
neoplasms of connective tissue origin (Lymburner, 
1934; Pritchard, 1951). 

Despite the rarity of their occurrence, atrial 
myxomata have attracted much attention and their 
various modes of presentation have been repeatedly 
described. Yet clinical diagnoses remain exceedingly 
rare. Kirkeby and Leren (1952), Goldberg, Glen, 
Dotter, and Steinberg, (1952), and Steinberg, Dotter, 
and Glen (1953) have reported cases in which the 
correct diagnosis was established pre-operatively, but 
owing to their mimicry of the clinical picture of 
mitral stenosis (Block and others, 1952; Davis and 
Andrus, 1954; Field, Donovan, and Simon, 1945; 
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Likoff, Geckeler, and Gregory, 1954; Martin, 1953) 
most reported cases have been diagnosed only at 
thoracotomy for intended mitral valvotomy (Bahnson, 
Spencer, and Andrus, 1957; Nichols, 1956; Scannell 
and Grillo, 1958). Such a case, successfully treated 
by removal of the tumour under direct vision, is 
reported in this paper. 


CASE REPORT 


A coloured man, aged 36 years, experienced a pleuritic 
pain in the right side of his chest, accompanied by slight 
hemoptysis, in March, 1958. Two weeks later he became 


F1G. 95.—Phonocardiogram showing delayed first sound 
0-07 sec. after onset of QRS), third heart sound (0°14 sec. after 
A2), and presystolic murmur at mitral area. CAR, Carotid 
pulse; PAHF, Pulmonary area, high-frequency filter. MAMF, 
Mitral area, low-frequency filter 


aware of breathlessness and palpitations on moderate 
effort. On one occasion he suddenly lost consciousness in 
a train and fell down, remaining thus for about five 
minutes, with neither prodromal nor residual symptoms. 
During the ensuing weeks his dyspnoea became pro- 
gressively worse, culminating in incapacitating ortho- 
pnoea and several attacks of nocturnal paroxysmal dyspnea, 
but «edema remained absent. There was no history of 
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antecedent rheumatic fever. He was referred to another 
hospital in July, 1958, where the diagnosis of severe mitral 
stenosis was made and a cardiotomy performed. Within 
the left atrium the surgeon palpated a large rounded mass, 
and on feeling a normal mitral valve he desisted from 
further operative treatment. 
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the pulmonary area the second sound split normally 
during inspiration, with no accentuation of its pulmonary 
component. 

At the left lung base crepitations and diminished air 
entry were probably related to the previous thoraco- 
tomy. 


the right ventricle. 


Py 


F1G. 97.—Postero-anterior and right anterior oblique radiographs, showing hilar congestion and left atrial enlargement 


The patient was subsequently referred to Groote 
Schuur Hospital, where he was seen on Nov. 22, 1958. 


Examination indicated an orthopnaic man with no 
evidence of congestive cardiac failure. The blood-pressure 
was 13080 and all peripheral pulses were normally 
palpable. The apex beat was tapping in quality, in the 
normal situation. At the mitral area the first sound was 
accentuated, no systolic murmur could be heard, and a 
third sound was clearly audible, followed by a late rumbling 
diastolic murmur with clear presystolic accentuation. At 


A phonocardiogram (Fig. 95) indicated an abnormally 
delayed first sound, 0-07 sec. after the onset of the electro- 
cardiographic Q wave. No opening snap could be 
demonstrated, but the third sound was well shown 0-14 
sec. after the second sound. The late mitral diastolic 
murmur and its presystolic accentuation were best 
demonstrated in medium frequency tracings. 

The electrocardiogram (Fig. 96) showed sinus rhythm, 
75 per min., left atrial hypertrophy, incomplete right 
bundle-branch block, and right ventricular ‘strain’. 


Fic. 96.—Electrocardiogram showing left atrial hypertrophy and T-wave changes over 


Postero-anterior radiography of the chest (Fig. 97) 
revealed moderate perihilar shadowing suggestive of 
venous congestion, more pronounced on the left side. The 
cardiac silhouette was within normal limits, though a 
prominence of the right border suggested right atrial 
enlargement. The absence of a visibly enlarged left atrial 
appendage may have been due to the previous cardiotomy 
which had been performed via the auricle. In the right 
anterior oblique view (Fig. 97) the barium-filled ceso- 
phagus was shown to be displaced posteriorly by the 
prominent left atrium, and on fluoroscopic screening was 
seen to undergo vigorous posterior pulsation during ventri- 
cular systole. No intracardiac calcification could be detected. 

AT OPERATION.—On Oct. 26, 1958, direct vision 
surgery utilizing the Helix reservoir bubble oxygenator 
DeWall, Warden, Varco, and Lillehei, 1957) was per- 
formed (C. N. B.). With the patient in the left lateral 
position the chest was entered through the bed of the 
right sth rib, all bleeding points being coagulated with 
diathermy. A polythene cannula was inserted into the 
right internal mammary artery in order to record arterial 
pressures, and the accompanying vein was ligated. A few 
pleural adhesions were freed, the pericardium was incised 
anterior to the right phrenic nerve, and both vena cave 
were encircled with cotton tape at their entrance into the 
right atrium. A separate pericardial incision to expose the 
left atrium was not necessary as the nerve lay more 
posteriorly than usual. 

The right femoral artery was then exposed, heparin 
2 mg. per kilo body-weight was administered, and a No. 
20 (F.) Bardic* arterial catheter was introduced via a 
transverse arteriotomy, and connected to the arterial limb 
of the oxygenator. The vena cave were then cannulated, 
each with a No. 40 (F.) Bardic* venous catheter, that in 
the inferior vena cava being inserted via an incision in the 
right atrial appendage, and that in the superior vena cava 
via an incision in the right lateral wal! of the right atrium. 
A No. 24 (F.) Bardic* arterial catheter was inserted into 
the right atrium via a separate incision, to remove the 
coronary sinus return. 


2 


k1G. 99.—Serial electrocardiographic tracings (Lead Il—paper speed 8 mm. sec 1, After 10 min. on oxygenator. 2, After 1§ min.— 


LEFT ATRIAL MYXOMA 75 


mitral valve was maintained incompetent, the aorta tem- 
porarily cross-clamped, and the ventricles massaged in an 
attempt to expel air from the left side of the heart. At this 
stage the E.C.G. showed a pattern consistent with acute 


Fic. 98.—Photograph of left atrial myxoma removed at 
operation 


posterior myocardial ischemia (Fig. 99), but the heart 
action remained satisfactory. 

The left atriotomy was closed with a continuous 
horizontal mattress suture using 3-0 silk, reinforced with 
a continuous ‘over-and-over’ suture, and the perfusion 
was terminated. 

On cessation of the perfusion the heart action de- 
teriorated, the blood-pressure dropped, and the E.C.G. 
abnormalities persisted. It was concluded that coronary 
air embolism had occurred and the perfusion was 


4 Sti tree: rts: 


note §.T. elevation. 3, After 25 min.—S.T. elevation | atrioventricular block. 4, After discontinuation of oxygenator—S.T. elevation, 


2: 1 block §, 24 hr. later—returned to normal 


The perfusion was then commenced, the cave occluded, 
and the left atrium opened, the incision running parallel 
to the interatrial groove and anterior to the right pul- 
monary veins. A large friable tumour 7 4°§ 2°§ cm. 
attached to the posterior wall of the left atrium by a 
pedicle 2-5 cm. in diameter was exposed (Fig. 98). The 
pedicle was detached from the atrial wall and the tumour 
was removed, a few small fragments broken off from the 
main tumour mass during the intracardiac manipulations 
being easily removed using a high-pressure sucker. The 
site of attachment of the tumour was inspected and its 
complete removal confirmed. The mitral valve was 
examined and found to be normal. 

The catheter removing coronary sinus return was then 
clamped, the atrium was allowed to fill with blood, the 


* Bardic No. 1055. Manufactured by C. R. Bard Inc., 
U.S.A. 


recommenced, with immediate improvement in cardiac 
action. Two further attempts to terminate the perfusion 
were similarly unsuccessful. During the fourth period of 
perfusion the arterial input of the oxygenator was increased 
until a mean arterial pressure of 100 mm. Hg was achieved, 
in an attempt to force the air through the coronary cir- 
culation. The E.C.G. was then seen to be reverting to a 
normal pattern and the perfusion was finally terminated; 
cardiac action remained satisfactory and an adequate 
blood-pressure was maintained. 

The vena caval and right atrial catheters were then 
removed and the defects in the right auricle repaired. The 
femoral artery catheter was removed and the arteriotomy 
was repaired with a continuous §-o silk suture. Hamo- 
stasis was secured, the pericardium was not approximated, 
and the chest was closed in layers, two catheters connected 
to a suction apparatus (suction at — 30 mm. Hg) being 
left in the right hemithorax. 
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Total duration of perfusion was 4§ min. (32 + 2 

3 ~ 8), at a flow rate of 50-65 ml./kg./min. The mean 
perfusion pressure averaged 65 mm. Hg. 

PATHOLOGICAL REPORT.—The specimen consisted of 
an irregular ovoid mass measuring 7 « 4°§ « 2°5 cm. 
Approximately two-thirds had a ragged hemorrhagic 
appearance and appeared to consist largely of thrombus. 
The remaining one-third occupied the narrower pole of 
the specimen. It consisted of glistening myxomatous 
tissue and its external surface showed several polypoid 
projections. 

Histology.—Part of the ovoid tumour mass consisted 
of structureless slightly granular material which resembled 
thrombus and did not stain for mucin. The rest consisted 
of mucinous material in which were scattered groups and 
strands of flattened endothelial-like cells. Some of these 
cells were arranged to form small acini, while others 
formed dilated spaces containing blood. A few macro- 
phages containing hemosiderin were present. 

Comment: This is the type of tumour which is 
usually designated as an ‘auricular myxoma’. 

Post-operative Course and Follow-up.—Post-operative 
recovery was uneventful and the patient left hospital 
three weeks after surgery. Before his discharge auscu- 
latory abnormalities had disappeared and he was free of 
all symptoms. 


DISCUSSION 


The clinical features produced by intracavitary 
tumours depend largely on their interference with 
valve orifices and obstruction to the circulation; 
mitral valve disease with resultant pulmonary venous 
congestion is thus frequently imitated by left atrial 
tumours. First-sound accentuation and a diastolic 
murmur as described in our patient are comparatively 
frequently observed, but it is doubtful whether an 
opening snap has ever been recorded. Horlick and 
Merriman (1957) describe an opening snap in their 
patient, but the accompanying phonocardiogram 
suggests that this was in fact a third sound. It is 
interesting to note in our patient that the phonocardio- 
graphic similarity to mitral stenosis was heightened 
by the delayed onset of the first heart-sound— 
presumably reflecting late closure of the mitral valve 
owing to raised left atrial pressure. 

Should the tumour be _ pedunculated and 
consequently mobile, acute ball-valve obstruction 
may so reduce cardiac output that syncope or death 
may result. Postural changes may provoke such 
obstruction, producing the suggestive relationship of 
acute dyspnea, palpitations, angina, or fainting to 
certain body positions. The variable position of the 
tumour within the atrium also accounts for the 
inconstancy of murmurs, a point which has provided 
the clue in some instances. Other features said to be 
suggestive are dyspnoea disproportionate to the 
degree of atrial enlargement or intensity of the 
murmur (Block, Parker, and Edwards, 1952) and rapid 
deterioration unresponsive to digitalis (Goldberg and 
Steinberg, 1955). Ina significant number of cases the 
presence of systemic emboli, bouts of fever arthralgias 
and myalgias associated with clinical findings suggest- 
ing mitral valve disease, has led to the mistaken 
diagnosis of subacute bacterial endocarditis (Harvey, 
1957). 

Of the laboratory aids to diagnosis only angio- 
cardiography has proved to be of value, and Goldberg 
and Steinberg (1955) and van Buchem, Nieveen, and 
van der Slikke (1957) have reported cases correctly 
diagnosed using this technique. An _ increasing 
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awareness of the condition combined with the judi- 
cious use of this diagnostic aid should enable the 
pre-operative diagnosis of intra-atrial myxomata to 
be made with greater frequency in the future. 

In an extensive review of the subject of cardiac 
tumours in 1945, Mahaim (1945) concluded that the 
surgical removal of intra-atrial tumours was feasible. 
It was not until July 16, 1954, however, that Crafoord 
(quoted by Goldberg and Steinberg, 1955) under 
direct vision utilizing an extracorporeal oxygenator 
performed the first successful operation for removal 
of a left atrial myxoma. This was also the first 
operative report of a case in which the diagnosis had 
been established pre-operatively. 

Following Crafoord’s success, Bigelow (cited 
by Gallie, 1956), Scannell and Grillo (1958), 
Robertson (1958), Chin and Ross (1957), and 
Belcher (1958), utilizing hypothermia; Bahnson 
and others (1957), Gerbode, Osborn, Robson, 
Braimbridge, and Hultgren (1958), and Kréilova, 
Musil, Navratil, and Olejnik (1958) utilizing an 
extracorporeal oxygenator, and Fatti and Reid (1958) 
using a closed technique, have reported further 
successful operations. With the exception of the 
3 cases reported by Crafoord (quoted by Goldberg 
and Steinberg, 1955), Gerbode and others (19§2), 
and Kréilova and others (1958), all reported cases 
were originally diagnosed as suffering from mitral 
stenosis, the tumour being unexpectedly encountered 
at thoracotomy. Numerous reports of unsuccessful 
operations using closed techniques (Nichols, 1956), 
or open techniques with the aid of hypothermia 
(Bahnson, 1953; Steinberg and others, 1953; Van 
Buchem and Eerland, 1957) or extracorporeal 
oxygenation (Clowes, Neville, Hopkins, Auzala, and 
Simeone, 1954) have also appeared in the literature. 

In view of the smal! number of reported cases, the 
ideal surgical technique for the removal of a left atrial 
myxoma has not yet been established. Although 
usually pedunculated and therefore easily removable, 
such tumours are extremely friable and the danger of 
tumour emboli in the systemic circulation is constantly 
present. 

Nichols (1956) reported the use of a snare to 
which a meshed nylon bag is attached for the removal 
of intra-atrial tumours by a closed technique. Five 
operations were performed with one survivor, the 
tumour in the latter case being only partially removed. 
Also using a closed technique involving intracardiac 
manipulation by both index fingers, the one being 
inserted via the left atrium, the other via the apex of 
the left ventricle, Fatti and Reid (1958) recently 
removed an atrial myxoma successfully. Both 
methods have the advantage of avoiding the possi- 
bility of air embolism, and should such a tumour be 
unexpectedly encountered at thoracotomy, it may be 
removed forthwith. These advantages are, we believe, 
considerably outweighed by the possibility of induc- 
ing tumour embolism, and in spite of the success 
recorded by Fatti and Reid (1958) we are in agree- 
ment with Brock (1956), Scannell and Grillo (1958), 
and Bahnson and others (1957) that, should such a 
tumour be unexpectedly encountered during a pro- 
posed operation for closed mitral valvotomy, the 
operation should be abandoned. 

With open heart surgery now well established, 
nothing less than removal under direct vision with 
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the heart widely open can be accepted (Brock, 1956), 
and this may be resorted to immediately, should 
facilities exist, or at a later date. The decision whether 
to use hypothermia or one or other technique of 
extracorporeal oxygenation will depend largely on the 
experience of the surgical team performing the opera- 
tion. Both methods have been successfully employed, 
but extracorporeal oxygenation has the obvious 


F1G. 100.—Photograph taken during perfusion showing 
tumour within the left atrium. Adequate exposure obtained is 
well demonstrated 


advantage of allowing a longer period of occlusion, 
should unexpected complications be encountered. 

Direct vision surgery, while minimizing the 
possibility of tumour emboli, introduces the hazard 
of systemic air embolism. In order to obviate this 
possibility, Crafoord (quoted by Goldberg and 
Steinberg, 1955) induced elective ventricular fibrilla- 
tion, and removed the tumour via a left atriotomy. 
The heart chambers were then allowed to fill with 
blood, the atriotomy was repaired, and the heart was 
electrically defibrillated. The thoracotomy incision 
employed was not recorded. Gerbode and others 
(1958) induced elective asystole using potassium 
citrate, and Bahnson and others (1957) tilted up the 
apex of the heart to allow air to escape through a 
vent inserted into the apex of the left ventricle, before 
re-establishing the circulation. Brock (1956) advo- 
cated a right-sided approach via the right atrium and 
the interatrial septum; his own patient, operated on 
under hypothermia, succumbed to ventricular fibrilla- 
tion, but Chin and Ross (1957) and Belcher (1958) 
have reported successes using this approach. 

In the case reported, the heart was approached by 
a right thoracotomy through the bed of the §th rib. 
The tumour was exposed by a §-cm.-long left 
atriotomy incision which was placed parallel to the 
interatrial groove and 0°75 cm. anterior to the right 
pulmonary veins. This gave an adequate exposure of 
the myxoma (Fig. 100). Throughout the intracardiac 
manipulations the mitral valve was kept incompetent 
to prevent systemic air embolism. Just prior to 
closure of the atriotomy the aorta was cross-clamped 


and the left ventricle massaged in an attempt to expel 
any air that may have become trapped under the 
aortic leaflet of the mitral valve. This was immediately 
followed by electrocardiographic evidence of posterior 
myocardial ischemia (Fig. 99), probably the result of 
coronary air embolism. This was corrected by allow- 
ing the perfusion pressure of the oxygenator to force 
the air out of the coronary arteries, and the E.C.G. 
reverted to a normal pattern. 

Identical E.C.G. changes occurring during 
cardiopulmonary bypass for the correction of an atrial 
septal defect were recently reported by Fraser and 
Rossall (1958). These changes were considered to be 
due to myocardial ischaemia, the result of obstruction 
of the right coronary artery by an atrial retractor. 

Inevitably many patients will have been subjected 
to a previous left thoracotomy and possibly left 
atriotomy. The approach described has the advan- 
tage of avoiding division of adhesions consequent on 
these former procedures. In addition, if extracorporeal 
circulation is employed, the necessity for a bilateral 
thoracotomy which would otherwise be necessary (as 
the right thorax must be exposed for the insertion of 
the vena caval catheters) is obviated. 

SUMMARY 

The successful removal of a left atrial myxoma 
under direct vision utilizing the Helix reservoir 
bubble oxygenator is reported. 

The clinical features of the condition and the 
mode of production of symptoms are briefly discussed, 
and the difficulty and rarity of an accurate pre- 
operative diagnosis are stressed. 

The surgical approach for the removal of such 
tumours is discussed, and the methods which have 
been described by previous authors are reviewed. In 
the case reported, a unilateral right thoracotomy was 
performed and the tumour was removed via an 
incision in the posterior wall of the left atrium. The 
advantages of this approach, which has not been 
previously employed for the removal of a left atrial 
myxoma, are recorded. 
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MECHANICAL obstruction of the biliary system has 
not been adequately emphasized as a cause of 
cholelithiasis in children. Since the work of Potter 
(1928), many authors have enumerated the aetiological 
factors involved, and though they have included 
obstruction, they have often failed to elaborate on this 


Fig. 101.—Cholecystogram of abdomen showing opacities in 
night upper quadrant and non-functioning gall-bladder 
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detail and to illustrate their comments with clinical 
examples. 

Cholelithiasis is much less common in children 
than in adults: Wilenius (1951) found it incidentally 
in 0°28 per cent of cases at autopsy in the age group 
from birth to 1§ years, compared with Lieber’s (19§2) 
figure of 11°6 per cent in adult autopsies in subjects 
over 20 years of age. In children, there is no marked 
sex preponderance (Potter, 1938; Ulin, Nosal, and 
Martin, 1952). DeCamp, Ochsner, Baffes, Bancroft, 
and Bendel (1952) found the condition to be twice as 
prevalent in Caucasians as in negroes. Most authori- 
ties agree with Potter (1938) that the incidence 
increases with age within the age group from birth to 
1§ years. Despite the relative infrequency in children, 
it has been rightly stressed by Potter (1928) and others 
that cholelithiasis is a disease which is sufficiently 
common to merit inclusion in the differential 
diagnosis of abdominal pain at all ages. 

In view of the fact that cholelithiasis is not often 
associated with cholecystitis in children, it is surpris- 
ing that these two distinct conditions have been so 
inseparably combined in the writings of many authors. 
Ulin, Nosal, and Martin (1952) state that chole- 


lithiasis occurs only in §7 per cent of cases of 


cholecystitis in children, as compared with 80-95 per 
cent in adults. According to Gross (1953), acute 
cholecystitis in children, the common type of gall- 
bladder infection in these subjects, is not as common 
as cholelithiasis. These statements imply that a large 
proportion of cases of cholelithiasis in children have 
no accompanying cholecystitis. It would seem that 
the dissociation of cholelithiasis and cholecystitis in 
children should be stressed. 

The three generally accepted aetiological factors 
have been stated by Ulin, Nosal, and Martin (1952) 
to be infection, disordered metabolism, and dis- 
ordered function (including obstruction). Infection 
has been ably discussed by many writers, who remark 
on the more fulminating process which occurs in a 
child usually as an infection in the gall-bladder 
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secondary to infection elsewhere in the body. A large 
number of conditions have been incriminated as the 
primary source of infection. Some of these are no 
longer prominent, as in the case of typhoid fever, and 


Fic. 102.— Surgical specimen showing enlarged, thin-walled 
gall-bladder with trabeculation, and cystic duct with anomalous 
septum and stone 


others have not withstood the test of intensive 
investigation, such as scarlet fever (Swing and 
Bullowa, 1938). Nevertheless, salmonella infection of 
the intestine, appendicitis as a primary source of 
metastatic spread to the gall-bladder, and lambliasis 
infestation (Lowenburg and Mitchell, 1938) are still 
held responsible among other conditions for provid- 
ing an infective factor which may predispose to gall- 
stone formation. However, as Sallick (1943) has 
mentioned, most acute inflammations of the gall- 
bladder in children subside spontaneously, and they 
are rarely complicated by chronic cholecystitis or the 
formation of stones 

Paramount among the conditions of disordered 
metabolism predisposing to gall-stone formation is 
increased excretion of bilirubin by the liver in the 
haemolytic states. This disease was coincident in 
3 of 6 cases of cholelithiasis mentioned by Gross 
(1953), and the Mayo Clinic (1929) report that two- 
thirds of their cases of hamolytic disease had gall- 
stones. 

Thirdly, obstruction of the biliary tree resulting 
in stasis of the bile and thereby predisposing to gall- 
stone formation will be considered. Extrinsic 
pressure, producing obstruction of the lumen, can 
be due to direct compression from an enlarged 
lymph-node or to fibrosis around a lymph-node 
lying against the cystic duct, and cases where such 
factors have been held responsible for gall-stones 
have been described by Seidler and Brakeley (1940), 
Lawler, West, and Murphy (1951), and Hamilton, 
Rich, and Bisgard (1934). Gerrish and Cole (1951) 
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have described pressure on the duct system from 
chronic pancreatitis. Obstruction of the lumen of a 
duct, however, may find its origin in some abnor- 
mality of the lumen itself or of the wall of the duct. 


Fic. 103.—End-on views of the cystic duct to show the septa 


and narrowing of the lumen 


(Cystic duct opened to show septum 


Between the extreme conditions of complete biliary 
system atresias and normality, one can postulate a 
group of congenital abnormalities which could cause 
obstruction by reduction of the size of the lumen of the 
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ducts, as suggested by Seidler and Brakeley (1940). 
Such anomalies which have been associated with gall- 
stones are congenital narrowing of a cystic duct 
(Seidler and Brakeley, 1940), congenital absence of a 
cystic duct (Levine, Matteson, and Dale, 1949), 
division of the cystic duct into more than one channel 
(Forshat and Rickham, 1954), and the one about to 
be described. 


CASE REPORT 


A. T., Hospital No. 380774, was first seen as an out- 
patient at The Hospital for Sick Children at fifteen 


FIG. 105.—Low-power view 78) of gall-bladder wall 
Shows hypertrophy of muscle and intact mucous membrane 
with no evidence of inflammation 


months of age with abdominal pain. No evidence of 
intraperitoneal inflammatory disease was found and no 
definite diagnosis was made. At the age of 2 years he was 
again seen with a three-week history of intermittent ab- 
dominal pain, and at this time a radiograph showed several 
calcific densities in the right upper quadrant of the ab- 
domen. No definite diagnosis was made, and as he was not 
acutely ill he was not admitted at this time. 

The patient was admitted to hospital at 6 years of age. 
At that time the mother stated that during the intervening 
four years he had had three or four attacks of severe epi- 
gastric pain accompanied by anorexia. During one of these 
attacks mild jaundice was present, accompanied by coffee- 
coloured urine. The most recent attack had begun two 
weeks before admission, at which time the child com- 
plained of crampy epigastric pain and loss of appetite. 
There was no jaundice, but a few days after the onset of 
the pain the mother noted that his stools were very pale 
and chalky in colour. 

On admission, the child was not in any pain and physi- 
cal examination was completely normal. Cholecysto- 
graphy revealed a non-functioning gall-bladder with two 
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stones present in the position of the cystic duct (Fig. 101). 
It was noted that these calcific densities were identical 
with those in the film taken four years previously. 

There was no history of haemolytic disease in this 
patient or in his family. 

LABORATORY FINDINGS.—Urinalysis showed urobilin 
but no bile. The hemoglobin was 14-4 g. per cent, the 
hematocrit 40 per cent, W.B.C. 5000, with 45 per cent 
neutrophils. The smear showed normal red cells and 
platelets. The reticulocyte count was O-1 per cent and 
red-cell fragility tests were normal. Bromsulphthalein 
excretion test showed no retention of dye at 45 minutes. 
Serum bilirubin showed a direct reading of less than 0-3 
mg. per cent and a total reading of less than 0-5 mg. per 
cent. 

AT OPERATION.—A cholecystectomy was performed. 
At operation the gall-bladder was thin-walled, containing 
clear mucoid fluid, and the cystic duct was long, tortuous, 
and narrowed. Two impacted stones were palpable in the 
cystic duct. The cystic duct was divided 1 cm. from the 
common bile-duct and the gall-bladder removed. The 
common bile-duct was aspirated and was found to contain 
normal bile. No stones or other abnormality was palpable 
in the common bile-duct, and a cholangiogram at this 
stage appeared normal. The patient made a good recovery, 
was discharged on the eighth post-operative day, and has 
been well since with no further pain. 

The specimen removed showed trabeculation of the 
wall of the gall-bladder and an unusually long cystic duct 
(Fig. 102). The body of the gall-bladder measured 
6 35 3 cm. and its wall was from o°§ to 1°§ mm. in 
thickness. It contained three stones. The cystic duct 
measured 4:5 cm. Its diameter varied from 1:5 cm. at the 

gall-bladder to 0-8 cm. at the cut end. Two separate 
septa were present (Fig. 103), both considerably reducing 
the lumen. The first was 2:5 cm. from the neck of the 
gall-bladder and reduced the lumen from 10 mm. in 
diameter to 5 « 3 mm. (Fig. 104). The second was a 
further 1-8 cm. from the gall-bladder and reduced the 
lumen to 3 mm. in diameter. 

Histological examination showed obliteration of the 
normal folds of the gall-bladder mucosa and flattening of 
the columnar epithelium to a low cuboidal type. The 
muscle coat was hypertrophied. No inflammatory changes 
were present in the gall-bladder wall (Fig. 105). In 
the cystic duct inflammation was only present where the 
impacted stones had caused pressure necrosis of the 
mucosa. 

The stones were analysed and contained calcium, 
carbonate, phosphate, and mucin. 

It is interesting to note that the child’s father, 36 years 
of age, had had a cholecystectomy one month prior to 
the operation on the child. His specimen showed 
minimal inflammation with a very long duct, suggesting 
stasis as an aetiological factor in the formation of his 
stones. 


DISCUSSION 


In reviewing the subject of cholelithiasis in children 
numerous authors have included or suggested obstruc- 
tion with its associated stasis to be a factor in the 


formation of stones in the gall-bladder. The stress 
has usually been upon the clinical picture, diagnosis, 
and treatment of the disease, and discussion of its 
aetiology confined mainly to infective and metabolic 
causes. Lawler, West, and Murphy (1951) and 
Ahrens (1957) mentioned obstruction as a factor, and 
Seidler and Brakeley (1940) postulated congenital 
obstruction, but none of these described a case where 
congenital obstructive stasis was apparently the only 
predisposing factor in gall-stone production. Two 
cases of cholelithiasis have been presented by Forshall 
and Rickham (1954) in which there was demonstrated 
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a definite anatomical abnormality associated with 
stones. 

A case has been presented here in which a 
congenital abnormality seems to have been the only 
pathological condition associated with gall-stones, and 
there is a suggestion that the same circumstances 
prevailed in the father of the child. 

To confirm that the cystic duct was abnormal, 
we have distended twenty autopsy gall-bladders of 
children with formalin and have examined these 
specimens some days later. Under these conditions, 
one would expect a normal spiral valve to stand out 
in most prominent relief, but although we have 
recognized a spiral valve in these specimens, nothing 
has been seen which approaches the appearance of 
the operation specimen removed from the case 
described here. 

The analysis of the stones is compatible with 
stasis as the causal factor. 


SUMMARY 

A case has been described of cholelithiasis in a 
child which was not associated with infection or 
metabolic disorder. 

Congenital malformation was present in the cystic 
duct in this case and it is suggested that this feature 
may be of greater importance in the formation of 
gall-stones in children than has hitherto been realized. 
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TOTAL gastrectomy in the growing rat causes a 
regular pattern of change in the weight of the animal 
and in the blood picture (Bussabarger and Jung, 
1936; Balfour, Higgins, and Woods, 1950; Welbourn 
and Doggart, 1956). Immediately after operation 
the weight falls for a few weeks, but then rises again 
and usually reaches a level higher than that before 
eperation. About three months after gastrectomy a 
characteristic syndrome of nutritional deficiency 
develops. The weight starts to fall again and con- 
tinues to do so until death. At the same time a 
progressive microcytic hypochromic anemia develops. 
About six or seven months after operation the animal 
dies. 

There is no information about skeletal growth 
after gastrectomy in the rat, but it is impaired in 


6 


young pigs, dogs, and monkeys (Petri and Norgaard, 
1938; Bussabarger, Freeman, and Ivy, 1938; 
Freeman, Hough, Wigodsky, and Ivy, 1943). Growth 
hormone, however, which would be expected to 
stimulate skeletal growth, apparently has no effect 
on the deficiency syndrome (Bussabarger and Jung, 
1936). Other features of this deficiency syndrome 
have been reported (Bussabarger and Jung, 1936). 
They include incontinence, priapism, failure to 
suckle, and coarseness of the hair. 

Discussing the causes of the loss of weight in 
rats after gastrectomy, Welbourn and Doggart (1956) 
concluded that: (1) failure to eat adequately was 
an important factor; (2) impaired absorption of 
nitrogen and fat did not play a part; and (3) there was 
no information about the influence of the operation on 
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the metabolic rate. A possible reason for the reduced 
intake of food is obstruction of the asophagus as a 
result of squamous hyperplasia of its epithelial 
lining (Maison, Highstone, Mayka, Burgett, and 
Murray, 1933; Balfour and others, 1950). 

Attempts to treat the deficiency syndrome have 
met with little success. There are, however, indica- 
tions that both gastric derivatives and iron are of 
some value. In one investigation gastrectomized 
animals, which were losing weight, regained some 
of it when fed with neutralized human gastric juice. 
When the juice was discontinued iron, given by 
mouth, caused a further gain (Balfour and others, 
1950). In another experiment the feeding of rats’ 
stomachs, together with their contents, to one animal 
caused a striking temporary gain in weight (Welbourn 
and Doggart, 1956). Intramuscular injections of iron 
subsequently restored the weight to its pre-operative 
level and corrected the anaemia. 

The present investigation was performed on 
albino Wistar rats of both sexes. It was divided into 
five parts, all designed to elucidate further the nature 
and the mechanism of the deficiency syndrome. 
Their purposes were :— 

1. To discover whether 
altered by gastrectomy; 

2. To compare the basal metabolic 
gastrectomized and in normal animals; 

3. To correct the deficiency syndrome once it 
had developed in adult animals; 

4. To prevent the syndrome from developing in 
young growing animals; 

5. To study the role of cesophageal changes in 
the pathogenesis of the syndrome. 


OPERATIVE TECHNIQUE 

Total gastrectomy was carried out by an anti- 
septic technique: an end-to-end @sophago-duodenal 
anastomosis was made with interrupted sutures of 
00000 mersilk mounted on fine corneal needles 
(Welbourn and Doggart, 1956). The animals were 
given 20 ml. normal saline subcutaneously at the 
end of the operation. Water was given orally on the 
second post-operative day and meal mixed with water 
on the third day. Normal feeding with cubes of pig 
Starter meal was resumed on the fourth day. 


skeletal growth was 


rates in 


EXPERIMENT 1. SKELETAL GROWTH 

Methods.—Six control animals and 8 which had 
been gastrectomized at the age of 3 months were 
used. There were equal numbers of males and females 
in the two groups. Four other gastrectomized animals 
were injected with porcine growth hormone (250 
tibia units intramuscularly twice weekly). The rate 
of skeletal growth was measured by taking radiographs 
of the spine at monthly intervals. Ether anesthesia 
was used to keep the animals still and to ensure a 
constant degree of relaxation. Measurements were 
made on the X-ray films from the basi-occiput to 
the lumbosacral joint. The X-ray pictures were 
taken with the tube at a constant distance from the 
film; and this was so close to the animal that magnifi- 
cation was. negligible. 

Results. —The rate of growth and the final length 
of the spine were greatly restricted by gastrectomy 
(Fig. 106). The average final length was 15-16 cm. 
in the control animals and 12 cm. in those which had 
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undergone operation. Growth hormone did not 
increase skeletal growth. 
Conclusion.—Impairment of skeletal growth 
accompanies the other features of the deficiency 
syndrome and is actually apparent while the animal 
is still gaining weight. It is uninfluenced by the 
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The effect of gastrectomy on the rate of spinal 


growth of young rats (Expermment 1 


administration of growth hormone, which (as will 
be described in Experiment 4) does tend to increase 
body-weight. 


EXPERIMENT 2. METABOLIC RATE 


Methods.—Six control and 8 gastrectomized rats 
were used. The metabolic rate was estimated by 
measuring the oxygen consumption. The rats were 
anesthetized with ‘nembutal’ (37°5 mg. kg.) injected 
intraperitoneally. Each animal was placed on the 
perforated plate of a glass desiccator, in the bottom 
of which was a tray containing soda asbestos to ab- 
sorb the carbon dioxide. The chamber was connected 
by rubber tubing to a float recorder and records 
were made on a kymograph drum. A side tube 
allowed oxygen to be flushed through the apparatus 
before each test. ‘The records were made for periods 
of 1§ minutes. Calibration of the apparatus and 
allowances for temperature and pressure made it 
possible to compare the oxygen consumption in the 
different animals. The results were calculated in 
terms of ml. of oxygen consumed per 100 g. of 
body-weight per hour. 

Results.—The mean rate of consumption of 
oxygen at standard temperature and pressure by the 
controls was 63:8 ml. (S.D. 8-7 ml.) and that by the 
gastrectomized animals was 62°3 ml. (S.D. 66 ml.) 
per 100 g. per hour. 

Conclusion.—The metabolic rate (under anzs- 
thetic) of gastrectomized rats is the same as that of 
normal animals. An increased rate of metabolism 
does not therefore play a part in the loss of weight 
after operation. 
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EXPERIMENT 3. CORRECTION OF DEFICIENCY 
SYNDROME 

Methods.— Twenty-three fully-grown rats, which 
had survived gastrectomy and developed the deficiency 
syndrome, were selected. They were weighed weckly. 
A few animals showed small spontaneous gains in 
weight from week to week during the period of over- 
all weight loss before treatment was started. The 
average of these gains was §°5 g. and the greatest was 
16 g. A gain of 20 g. or more during an experiment 
was therefore most unlikely to be spontaneous and 
could be attributed to the treatment which had been 
given. 

The hemoglobin concentration of blood from 
the tip of the tail was measured monthly with a grey- 
wedge photomeier. The daily intake of food was 
measured at intervals by weighing the residue left 
24 hours after a known quantity had been given 

Five groups of rats were selected at random and 
each received a different form of treatment. Therapy 
was started when the weight, falling for the second 
time, had sunk below the level of the immediate 
post-operative trough. It was then continued until 
death. The treatments were as follows :— 

1. Intramuscular iron (o-1 ml. iron dextran com- 
plex (imferon) containing § mg. iron per week): 
7 rats. 

2. Fresh rats’ stomachs containing ingested food; 
ted daily for one week and then three times per week: 
3 rats. 

3. Small portions of human gastric mucosa, 
obtained at operation for duodenal ulcer and stored 
at -20 C.; fed three times per week: 4 rats. 

4. Human gastric juice (free from visible mucus), 
neutralized with sodium bicarbonate and stored at 

20 C.; 2 ml. placed in the @wsophagus by tube 
once per week: § rats, 

5. Raw animal protein, in the form of small 
portions of horse meat, stored ato C. and fed daily: 
4 rats. 

Results. —The results are summarized in Table J. 


Table 1.—Resucts oF ‘TREATMENT OF THE 


per day to 12-4 g., and the mean hamoglobin concen- 
tration increased from §°6 g. per 100 ml, to III g. 
The remaining 3 animals which were given iron died 
a few days after the first injection. Treatment had 
probably been started too late. 

2. Fresh rats’ stomachs: One rat out of 3 gained 
80 g. and increased its haemoglobin concentration 
by 42 g. per 100 ml. when fed with whole rats’ 
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107 The effect of iron on the weight-loss and anawmia 
resulting from total gastrectomy (Experiment 4 


stomachs plus their contained food. This response 
also was temporary. 

3. Human gastric mucosa: One out of 4 gained 
weight temporarily and had an associated rise in 
haemoglobin two months after the start of treatment 
with portions of human gastric mucosa. 

4. Human gastric juice and §. Raw ammal protein: 
There was no increase in either body-weight or 
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Intramuscular iron 
rats’ stomachs 
Human gastric mucosa 
Human gastric juice 
Raw animal protein 


1. Intramuscular tron: Four out of the 7 animals 
which were given iron gained between 20 and 62 g. 
within a few weeks of the first injection, and their 
hemoglobin levels returned to normal. A typical 
result is shown in Fig. 107. The gains in weight were 
only temporary and after some weeks the animals 
began to lose weight again and died. The hamo- 
globin concentrations fell again before death in spite of 
repeated injections of iron. The daily intake of food 
was measured before the beginning of iron therapy 
and again two weeks later, when the animals were 
gaining weight. The mean food intake of the 4 
animals which were gaining weight rose from 8:8 g. 


NUMBER WITH NUMBER WITH | MEAN 
INCREASE IN | SURVIVAL 
IN EXCESS OF HA MOGLOBIN IN 

CONCENTRATION Weeks 


haemoglobin concentration in the groups treated 
with neutralized human gastric juice or fresh horse 
meat. 

Conclusion.—No form of treatment which was 
tried corrected the deficiency syndrome completely, 
once it had developed. Temporary benefit, however, 
was sometimes conferred. Iron caused more than 
half the animals to which it was given to eat more 
food and to gain weight appreciably. It also corrected 
the anawmia. Whole rats’ stomachs and human 
gastric mucosa had a similar, but less consistent, 
action. Human gastric juice and raw animal protein 
had no effect. 
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EXPERIMENT 4. PREVENTION OF DEFICIENCY 
SYNDROME 


Methods.—In this experiment total gastrectomy 
was performed on growing animals which were about 
3 months old and which weighed between 100 g. 
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Fic. 108.—The effect of iron on the post-operative peak 
weight achieved after gastrectomy in growing animals ( Experi- 
ment 4 The four points plotted for each group are the mean 
pre-operative weight, and the post-operative trough, peak, 
and weight at death (as proportions of the pre-operative weight 

Statistical Analysis: When the peak weights of gp. I and gp 
III (no iron) are compared with those of gp. II . gp. IV (iron), 
t= 3°42 (D. of F.~ 79) and o-01 0-001 


and 150 g. Eighty-one animals, which had survived 
operation and had shown a satisfactory post-operative 
gain in weight, were included in this experiment. 


Table 1].—RESULTS OF PREVENTIVE 
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Treatment was commenced one week after operation. 
Four main groups were formed, as follows:— 

I. Controls, which had no treatment: 9 rats. 

Il. Intramuscular iron (0-1 ml. imferon) in alternate 
weeks: II rats. 

III. Various supplements, but no iron: This group 
was sub-divided :— 

a. Small portions of human gastric mucosa; fed 
three times per week: § rats. 

b. The ingested food from rats’ stomachs; given 
three times per week: 4 rats. 

c. Aureomycin; added to the drinking water so 
that each rat had approximately 10 mg. per day: 
5 rats. 

d. Methylandrostanolone (a“‘non-virilizing”’ andro- 
gen) dissolved in glycol; injected intramuscularly in 
doses of 0-5 mg. twice per week: 6 rats. 

e. Growth hormone; given by intramuscular 
injection in doses of 250 tibia units twice weekly: 
4 rats. 

IV. Jron intramuscularly, in the same dose as in 
group II. Various supplements were given as well. 
Except when stated otherwise, they were administered 
three times per week:— 

a. Rats’ stomachs (+ contained food): 7 rats. 

6. Rat gastric mucosa: § rats. 

c. Rat gastric contents: 3 rats. 

d. Human gastric mucosa (2 sq. cm.): § rats. 

e. Neutralized human gastric juice (2 ml. placed 
in the cesophagus by tube once per week): § rats. 

f. One half of a rat’s liver: 4 rats. 

g. Vitamin E (10 mg. by intramuscular injection) 
and vitamin A (at least 100 mg. weekly by oral 
intubation): 4 rats. 

h. Vitamin B,, (20 ng. weekly by intramuscular 
injection): 4 rats. 

Results.—The changes in weight after gastrectomy 
in the growing rats followed the same pattern as that 
in the adult animals (Fig. 108). For ease of compari- 
son all the weights were calculated as proportions of 
the pre-operative levels. The mean post-operative 
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EXPERIMENT 4). (All figures are means) 
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peak weights, the hemoglobin concentrations 3 
months after gastrectomy, and the survival times 
observed with the various forms of therapy, were 
compared (Table II, Fig. 108). 

Treatment affected the post-operative course in 
some details, but it did not avert the syndrome of 
weight loss and eariy death. Iron (alone or combined 
with other supplements) caused the animals to gain 
weight for longer after operation, increased the 
height of the peak, and delayed the onset of anemia. 
It is worth noting that 3 rats lived for 75 weeks and 
one for 103 weeks. The longest period of survival that 
was observed in a control gastrectomized animal was 
51 weeks. The other substances which were given were 
less effective. Human gastric mucosa and growth 
hormone each tended to increase the peak weight, and 
iron plus human gastric mucosa raised it higher than 
anything eise. The group which received iron plus 
vitamin B,, survived the longest. None of the other 
substances which were given alone or with iron had 
any effect. 

Conclusions.—Iron ameliorated to some extent 
the development of the deficiency syndrome. Human 
gastric mucosa, growth hormone, and vitamin B,, 
conferred some benefit. Rat’s stomach and human 
gastric juice were without effect. 

Note on Chronic Inflammatory Lung Disease.— 
Chronic inflammatory lung disease with abscess 
formation (‘rat bronchiectasis’ or ‘chronic murine 
pneumonia’) was observed macroscopically in one- 
quarter of the animals in this experiment. (1) “Was 
the incidence of the condition increased by gastrec- 
tomy ?’ and (2) ‘Did its presence contribute to the 
deficiency syndrome ?’ 

1. This form of lung disease is reported to occur 
in 40 per cent to 75 per cent of laboratory rats (Innes, 
McAdams, and Yevich, 1956). Its incidence in other- 
wise normal rats in this laboratory is unknown, but 
assuming it to be similar to that elsewhere, it does not 
appear to be increased by gastrectomy. 

2. The mean survival time, the haemoglobin 
concentration, and weight at death were no different in 
rats with lung lesions than in those with normal 
lungs. There is no evidence therefore that chronic 
lung disease aggravates the post-gastrectomy defi- 
ciency syndrome in the rat. 


EXPERIMENT OSOPHAGEAL CHANGES 


Methods.—The cesophagus was removed as soon 
after death as possible and examined. Transverse 
sections were stained with hematoxylin and eosin for 
histological assessment. Post-mortem changes made 
adequate examination impossible in 9 animals. 

Results —All the gastrectomized rats which died 
from loss of weight and anemia (Experiments 3 and 4), 
and were examined, had esophageal changes. Dilata- 
tion and thickening of the csophageal wall had 
developed and the mucosa was irregular and wart- 
like in appearance. On histological examination the 
epithelium was found to be hypertrophied with 
extensive hyperkeratosis and parakeratosis. The 
lumen of the esophagus was often reduced by these 
changes (Fig. 109). 

Hypertrophy of the csophagus was observed 
within 12 weeks of gastrectomy and none of the 
preventive measures used in Experiment 4 had any 
effect on the condition. 


DEFICIENCY AFTER GASTRECTOMY 


85 


Conclusions.—Hyperkeratosis of the esophageal 
epithelium is present in all gastrectomized rats 
which die from nutritional deficiency and is unaltered 
by the administration of iron or other supple- 
ments. 


Fic. 109.—Thickened a@sophageal epithelium after gastrec- 
tomy compared with that of a normal rat (Experiment 5 


DISCUSSION 

The results indicate that post-gastrectomy nutri- 
tional deficiency in the rat cannot be adequately 
treated or prevented by the methods used in these 
experiments. Iron and gastric derivatives are, how- 
ever, of definite value in reversing temporarily some 
of the features of the syndrome. 

The correction of iron deficiency produces a 
temporary gain in weight, and the prevention of iron 
deficiency increases the post-operative peak weight 
in young animals but has no effect on the final pattern 
of progressive weight loss and early death. Iron 
deficiency is therefore only one of the factors involved. 

Reduction in the intake of food is clearly an 
important factor. Removal of the gastric reservoir 
by operation reduces the capacity immediately, and 
later the hyperplasia and luminal narrowing of the 
cesophagus may contribute to the gradual diminution 
in the consumption of food (Balfour and others, 
1950). There may be a cause-and-effect relationship 
between deficiency of iron and the csophageal 
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changes, for similar cesophageal lesions, accompanied 
by loss of weight, have been observed in normal 
rats rendered anwmic by the administration of an 
iron-free diet in an iron-free environment (Cordray, 
1940). It is possible that injections of iron, which 
induce the gastrectomized animals to eat more food, 
do so by causing a partial regression of the cesophageal 
lesions. This point, however, has not been investi- 
gated. The presence of hyperkeratosis in rats in 
Experiment § in which anemia was prevented suggests 
that iron deficiency is not alone responsible for the 
cesophageal changes. 

Experiments 3 and 4 showed that gastric mucosa, 
either from man or from the rat, occasionally con- 
ferred benefit, but they failed to confirm the bene- 
ficial effects of neutralized human gastric juice, 
observed by Balfour and his colleagues (1950). It 
is possible that gastric mucus (or a component of it) 
is the effective agent. This adheres to the gastric 
mucosa and may also have been present in Balfour’s 
juice. Visible mucus had been removed from the 
juice which was fed in the present experiments. This 
problem awaits investigation. 


SUMMARY 


1. The skeletal growth of growing rats was im- 
paired by total gastrectomy. 

2. Total gastrectomy had no effect on the meta- 
bolic rate of the rat. 

3. Hyperplasia of the cesophageal epithelium was 
present in all gastrectomized animals which died after 
loss of weight. 

4. The post-gastrectomy nutritional deficiency 
syndrome was not reversed or prevented completely 
by a variety of therapeutic agents. 

5. Intramuscular injections of iron increased the 
intake of food and raised the body-weight and 
hzmoglobin concentration in adult rats which were 
anemic and losing weight after gastrectomy. 
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6. Iron, given from the time of operation, 
enabled young animals to reach a higher post- 
operative peak weight and delayed the onset of 
anzmia. 

7. Whole rats’ stomachs and human gastric 
mucosa produced a temporary increase in weight in 
one-third of the adult animals which had developed 
the deficiency syndrome. 
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THE INFERIOR VENA CAVAL OPENING IN THE DIAPHRAGM 
By W. F. WALKER anv H. D. ATTWOOD 


DEPARTMENTS OF SURGERY AND PATHOLOGY, QUEEN’S COLLEGE, DUNDEE, UNIVERSITY OF ST. ANDREWS 


INSPIRATORY narrowing of the infradiaphragmatic 
portion of the inferior vena cava was demonstrated 
by Franklin and Janker (1934, 1936) in a cinéradio- 


graphic study in dogs, cats, and rabbits. Recently 
we found that this narrowing was not infradiaphrag- 
matic but at the level of the diaphragm (Walker, 
Pickard, and Macdonald, 1960) and could be abolished 
by the respiratory paralysis produced by gallamine 
triethiodide or approaching death. 

An anatomical study of the caval opening in the 
diaphragm was therefore undertaken to see if its 
structural character could in any way be correlated 
with occlusion, or compression, of the inferior vena 
cava. Although functional narrowing of the cava 
has been observed only in laboratory animals, our 
morphological study includes 44 diaphragms from 
the following mammals: 25 from man, § from the dog, 


3 from the cat, 2 from the sheep, 2 from the pig, 
2 from the rabbit, 2 from the cow, and 3 from the 
seal (Phoca vitulina). 

The diaphragm together with segments of 
inferior vena cava (both intrathoracic and intra- 
abdominal) and hepatic veins, was resected close to 
its costal and vertebral attachments. The inferior 
vena cava was then carefully dissected out, either in 
the fresh specimen or after fixation in formol-saline. 
This dissection was easy and the plane of cleavage 
could be followed by blunt dissection alone. 

The muscular caval sphincter of the seal was 
carefully preserved during resection of the diaphragm 
and, only later, cut off flush with the central tendon. 

The course of the tendinous fibres forming the 
opening was viewed by direct and transmitted light 
and recorded by photography and drawing. 
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Results.—The anatomical structure of the 
inferior vena caval opening in the diaphragm was 
similar in all the species examined except the seal. 
The most striking feature was a distinct crossover of 
fibres at the right lateral margin (Figs. 110, 111). 


Fic. 110.—Drawing of the undersurface of the diaphragm 
in the human made from dissected specimens. Note crossover 
of fibres at lateral margin of inferior vena caval opening 


Fic. 112.—Dissection of margins of vena caval opening in 
the human. 


This crossover produced a sma!l pocket containing 
fat and branches of the right phrenic vessels which 
separated the two bundles of fibres. 

The fibres forming the anterior margin of the 
opening always passed below the fibres forming the 
posterior margin. The anterior fibres could thus 
best be seen from the abdominal aspect and the 
posterior from the thoracic aspect. The inferior vena 
caval opening was never quadrilateral in shape, 
although many generations of anatomists designated 
it the ‘foramen quadratum’. Indeed it was always 
distinctly pear-shaped with a broad medial aspect 
and a narrower lateral aspect at the site of the cross- 
over. 

Dissection of the fibres around the opening 
showed a fairly constant pattern (Fig. 112) remarkably 


similar to that in Albrecht von Haller’s illustration of 
1763 (Fig. 113), but rarely illustrated since. The 
anterior fibres merged into the central tendon of the 
diaphragm, but the posterior fibres could be traced 
into the costal muscle-bundles. 


TE 


Fic. 111.—Undersurface of diaphragm in the dog 


Fic. 113.—Photograph of original drawing of the under- 
surface of the human diaphragm taken from Haller’s book, 
Opera Minora (1763 


In the seal the inferior vena caval opening in the 
diaphragm is quite different (Fig. 114). The opening 
was circular and formed by a thick ring of muscular 
and tendinous tissue from which the cuff-like 
supradiaphragmatic muscular sphincter took origin 
(Fig. 115). 

DISCUSSION 


Our findings agree well with Haller’s description, 
although he was able, apparently, to trace tendinous 
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fibres into distinct muscle-bundles. Haller does 
indeed illustrate and describe the crossover (Fibres 
A and T in Fig. 113), and makes mention of a phrenic 
vein passing between the fibres. The crossover is 
not, however, a mere bridging of fibres, because the 
recess we describe and its fatty content completely 
separate the intersecting fibres. 

Haller stressed the strength of the tendinous 
bundle forming the anterior margin of the inferior 


Fic. 114.—Undersurface of the diaphragm of a seal (Phoca 
vitulina) showing the inferior vena caval opening. There is 
no crossover of fibres. 


vena caval opening and passing transversely across 
the inferior vena cava. This may well be the so- 
called ‘caval band’, but we are not at all convinced 
of its preponderance over the fibres of the posterior 
or right lateral margins. 

Mettenleiter’s description (1924) is quite different. 
Two components made up the margins of the 
opening—an inner ring of fibres and an outer zone of 
radiating fibres. He believed that the inner group 
kept constant the diameter of the opening and hence 
that respiration had no effect on this diaphragmatic 
opening. 

On the other hand, Eppinger and Hofbauer 
(1911) were convinced from their physiological 
studies that the inferior vena caval opening in the 
diaphragm did in fact narrow with inspiration. 
This narrowing they attributed to the clamp-like 
bundle of fibres illustrated in Toldt’s Atlas of 
Anatomy. 

In the seal, a diving mammal, the inferior vena 
caval opening in the diaphragm is an unyielding 
circle formed of muscular and tendinous tissue. 
Above this and encircling the elongated intrathoracic 
inferior vena cava there is a true sphincter of circular 
muscle (Burne, 1910). The physiological importance 
of this sphincter in reducing the cardiac return of 
blood during diving is dealt with by Harrison (1955). 
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In all the non-diving mammals studied by us 
there is no obvious sphincter comparable to that of 
the seal. The crossover of fibres we describe does, 
however, give to the inferior vena caval opening of 
the diaphragm an appearance which might well fit 
it for some valve-like action. This might in itself 
explain the respiratory changes in the calibre of the 
inferior vena cava which have been previously 
described. 
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Fic. 115.—Supradiaphragmatic surface of the diaphragm 


of a seal (Phoca vitulina) illustrating the well-developed 
muscular sphincter around the inferior vena cava. 


SUMMARY 


An anatomical study of the inferior vena caval 
opening in the diaphragm has been made in man, 
dogs, cats, rabbits, cows, and seals. 

Except in the seal, all the diaphragms examined 
show a crossover of collagenous fibres which could 
produce narrowing of the opening during inspiratory 
contraction of the diaphragm. 


Our thanks are due to Professor D. M. Douglas, 
Professor A. C. Lendrum, and Professor R. Walmsley 
for advice and helpful criticism. 
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ANTIBODY FORMATION BY THE GREATER OMENTUM 
By F. C. WALKER,* J. D. THOMSON, anp J. G. GRAY 


FROM THE ROYAL INFIRMARY, GLASGOW 


IN man the size and attachment of the greater 
omentum varies within wide limits. It is completely 
absent in fishes and is first met with in vertebrates in 
the giant salamander. Although most birds have only 
a rudimentary organ it is well formed in birds of 
prey; dogs, cats, and carnivorous animals in general 
have a remarkably well-developed structure. 

The physiological function of the greater omen- 
tum has excited interest since the earliest times. At 
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Fic. 116.—A, Rise of serum titre following injection of Salm. typhi into peritoneal cavity of normal rabbits 


David Wilkie (1911) established that excision of the 
greater omentum decreased the drainage of fluid 
injected into the greater sac fourfold. But perhaps 
the best known work on the omentum is the now 
classical contribution by Sir Rutherford Morison 
(1906). He wrote: “The greater omentum travels 
about in the abdomen with considerable rapidity, 
and is attracted by some sort of information, to 
neighbourhoods in which mischief is brewing. It 
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8 


The tissue titres 


of omentum, spleen, liver, peritoneum, and axillary lymph-nodes are shown. 8, Diagrammatic representation of the ratio of tissue titres 


following intraperitoneal course of antigen. 


the dawn of medical history Hippocrates (400- 
380 B.C.) taught that the function of the omentum 
was in some way to regulate the amount of free fluid 
in the peritoneal cavity, either by secretion into it or 
absorption from it. Malpighi (1628-92) felt that, 
besides being the source of fluid in ascites, the 
omentum was an important storehouse for fat. 
Throughout the centuries there have been numerous 
other references to omental function, many fanciful, 
and none adding appreciably to what had already 
been said until the histological misinterpretation of 
von Recklinghausen (1863) in his description of ‘inter- 
cellular stomata’ stimulated the interest of others. 
Thus, Rubin (1911), injecting indigocarmine intra- 
peritoneally in animals, demonstrated that the dye 
was normally excreted in 12-1§ min., while in 
animals from which the omentum had been removed 
there was a delay of 30 min. before the dye appeared 
in the urine. Further experimental work by Sir 


* Lecturer in Surgery, The Professorial Unit, Queen 
Elizabeth Hospital, Birmingham. 


may effect radical cure of hernia by blocking the 
hernial orifice with an omental plug. It surrounds 
and adheres to a recently reduced and strangulated 
loop of intestine, and may keep it alive and prevent 
a leak. It is generally found in the neighbourhood 
of a diseased or inflamed appendix: by wrapping it 
up if gangrenous, or blocking up the pus from an 
appendiceal abscess, it may prevent general periton- 
itis. In a similar manner it may prevent the perfora- 
tion of an ulcerating malignant growth, of a gastric 
ulcer or the death of a damaged portion of bowel or 
the perforation of a suppurating gall-bladder. Its 
effective mobility is shown by the fact that whether 
the lesion be in the diaphragmatic roof of the 
abdomen or on the floor of the pelvis, there the 
omentum can and does find its way.” 

Thus by the early part of the present century it 
had been shown that the omentum exercised a 
protective function against noxious materials injected 
into the peritoneal cavity; that it was capable of 
localizing inflammatory lesions, and that it engulfed 
bacteria and inert particulate matter. It seemed only 


erum 
600 
e- 
4 
bo 1 @) | 
5 10 15 | 
} 
fi 
= 


90 


THE BRITISH 


natural that the next step would be an investigation 
into the possible role of the greater omentum in the 
humoral response of the host, and Portis (1919), 
working with rabbits, found that the tissue antibody 
titre of the omentum resulting from intraperitoneal 
‘vaccination’ was higher than that of the spleen, 
liver, or bone-marrow. These findings were con- 
firmed by Roberts (1955) and both writers refer to 
the possibility that the omentum itself may be 
capable of producing antibodies. It has long been 
recognized that the exudate evoked in response to 
bacterial invasion of the peritoneal cavity frequently 
possesses a high antibody titre. The site of produc- 
tion of this antibody has never been clearly identified 
and it appeared to us, from the evidence already 
available, that the omentum may in fact play a vital 
part in the humoral defence of the host in response 
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Fic. 118.—Diagrammatic representation of tissue titres 
following course of antigen administered into subcutaneous 
‘pouch’ containing omentum 


to intraperitoneal infection. Acceptable evidence 
that any given tissue is capable of actively elaborating 
antibody can be obtained: (a) when the antibody 
titre in the tissue is shown to be higher than that in 
the blood-plasma; (6) when the tissue from the 
immunized animal is shown to be capable of antibody 
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production either im vitro or after transplantation ; and 
(c) when specific antibody-containing cells can be 
demonstrated in the tissue by Coons’s fluorochrome 
technique (Humphrey and Sulitzeanu, 1956). 


METHOD OF IMMUNIZATION OF 
ANIMALS AND ESTIMATION OF 
TISSUE TITRES 

Animals.—Adult white or sandy-lop rabbits were 
used, being maintained on pelleted diet number 18 
(Bruce and Parkes, 1940) supplemented with hay. 
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117.—-A, Rise of serum titre and tissue utres following intraperitoneal injection of the antigen into animal without greater 
B, Diagrammatic representation of ratio of tissue titres following intraperitoneal course of antigen in animal without greater 


Antigen.—To stimulate the production of anti- 
bodies, the animals were injected with a suspension 
of Salmonella typhi in its somatic phase, obtained 
from the Standards Laboratory, Colindale. Each 
ml. contained 6500 » 10° organisms. 

The antigen was injected into the peritoneal 
cavities of the animals in a course of six doses, each 
of 1 ml. at 3-day intervals. The immune response 
was measured by serum antibody titre estimations 
on the Ist, 2nd, 3rd, sth, roth, 1§th, and 2oth days, 
and the animals were sacrificed 4 days after the last 
injection. 

The animals were killed by light anesthesia with 
veterinary nembutal administered intravenously and 
division of the main vessels of the neck. The thorax 
was immediately opened, the right auricle removed, 
and 2 litres of normal saline perfused via the left 
auricle, the heart being used as a manual pump. 
This method resulted in a very efficient removal of 
blood from the various organs to be examined. 
Portions of liver, spleen, peritoneum, axillary lymph- 
nodes, and omentum, together with as much serum 
as possible were collected from each animal. The 
tissues were prepared for antibody titre estimation 
by washing in tap water, blotting, weighing, and 
adding to each that volume of normal saline which 
would give a total weight of 10 g. Each specimen 


was then minced with curved scissors in a watch- 
glass, placed in a blender and homogenized for a 
period of § min. At the end of this period a turbid 
fluid was obtained which was quickly frozen and 
in order to 


thawed rupture any intact cells and 
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liberate all formed antibody. The solution was then 
centrifuged (at 3000 r.p.m. for 30 min., radius 7 cm.), 
after which the supernatant fluid was removed and 
the antibody in it assayed by tube agglutination. 
The reading was corrected by a factor which de- 
pended on the dilution of the original weight of 
tissue in saline. 


FG. 119.—A, Rise of serum titre and tissue titres following intravenous course of antigen 
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In a second group the omentum was excised I4 
days prior to immunization and similar tissue ttre 
estimations carried out (Fig. 117). 

To exclude the possibility of the omentum having 
absorbed antibody secreted into the greater sac from 
another source, it was withdrawn into a subcutaneous 
pouch. Immunization was carried out by adminis- 
tration of the antigen into the ‘pouch’. In a further 
group the antigen was injected into the greater sac 
but not into the ‘pouch’. Similar tissue ttre estima- 
tions were made (Fig. 118). 
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B, Diagrammatic representation of ratio of 
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Fic. 120.—Ratio of serum titres obtained when antigen 
was administered intraperitoneally to rabbits with and without 
omenta 


1. Comparison of Greater Omental Tissue 
Titres with that of the Serum, Liver, Spleen, 
Peritoneum, and Lymph-nodes.—Immunization 
was carried out in a group of normal, healthy rabbits 
in the manner described and the antibody tissue 
titre of the omentum compared with that of the 
serum, liver, spleen, axillary lymph-nodes, and 
peritoneum (see Fig. 116). 


Control experiments were carried out by giving 
an identical course, in which the antigen was injected 
by the intravenous route (Fig. 119), and secondly by 
performing a ‘sham’ operation in which the spleen 
was removed 14 days prior to _ intraperitoneal 
immunization. 

From Figs. 116-118 it will be seen that the tissue 
titre of the omentum in response to intraperitoneally 
administered antigen consistently exceeds that of the 
liver, spleen, peritoneum, and axillary lymph-nodes. 


Fic. 121.—Serum utres obtained after homotransplantation of 
living ‘immunized’ omenta into non-immune reciprent rabbits 


At the first glance the results would appear to show 
that the tissue titre estimates of the omentum are 
lower than that of the serum. However, a Soxhlet 
estimation of the immune omentum showed it to 
be composed of go per cent by weight of fat pre- 
sumably free from antibody, and by correcting for 
this it will be seen that this tissue titre will, in all 
cases, exceed that of the serum. 
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That the omentum must in fact play a vital part 
in the intraperitoneal antibody response is evident 
from Fig. 120, in which it is seen that the plasma 
readings of the intact animals are approximately 
fifteen times that of animals in which the cmentum 
has been removed. It will be noted that the contri- 
bution of the peritoneal tissues was negligible. 

The results of the ‘pouch’ experiments indicate 
that the high tissue titre of the omentum cannot be 
attributed to the absorption of antibody elaborated 
elsewhere in the peritoneal cavity. When the antigen 
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FiG. 122.—Comparison of serum titres developed in non- 
immune recipient animals following (a) homotransplantation 
of living ‘immunized’ omentum, (6) heat-killed ‘immunized’ 
omentum, and (c) passive injection of immune serum. 
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Fic. 124.—Diagrammatic representation of titres obtained in 
tissue culture medium following transfer of living ‘immunized’ 
omentum and heat-killed ‘immunized’ omentum. 


was injected into the greater sac the exteriorized 
omentum exhibited no tissue antibody titre. 

When the antigen is administered intravenously 
our findings are in keeping with those of others, e.g., 
Portis (1919), in that the titres of spleen and liver 
exceed that of the omentum, which in such cases 
appears to play an insignificant role. 


2. Omental Homotransplantation and 
Tissue-culture Experiments.— 

a. Omental Transplantation.—Weighed portions 
of the omenta of rabbits which had received the full 


F1G. 123.—Phase-contrast photomicrograph demonstrating 
active cellular prolification of ‘immunized* omentum in tissue- 
culture chamber. 


course of intraperitoneal inoculation were trans- 
planted into the peritoneal cavities of non-immune 
recipients whose pre-operative serum titre had been 
confirmed as negative for the antigen. The weights 
of the omental transplants varied from 1-5 g. to 
11-5 g. Serum titres of the recipients were estimated 
daily for the first eight days and thereafter on alter- 
nate days until the titre assay had returned to zero 
(see Fig. 121). As a control the omentum from a 
further rabbit which had received the full immuniz- 
ing course was divided into two parts each weighing 
3°§ g. One of these portions was transferred im- 
mediately into the peritoneal cavity of one of a pair 
of non-immune recipients. The remaining portion 
was placed in a water-bath at 56 C. for 30 min. in 
order to produce conditions which, while being 
lethal to the omental cells, would not denature any 
preformed antibody globulin. This material was 
then transplanted into the peritoneal cavity of the 
second of the recipients. Serum titres were assayed 
as before. As a further control 3-5 ml. of the donor’s 
serum was injected intravenously into a third non- 
immune rabbit (see Fig. 122). 

b. Tissue Culture—Weighed portions of the 
omenta of rabbits which had received the full course 
of intraperitoneal injections of the antigen were 
transferred tc a watch-glass and finely teased with 
forceps. The tissue was then transferred to a tissue- 
culture chamber which contained 0-2 ml. of medium 
consisting of 40 per cent horse serum and 60 per 
cent of Hanks’s solution. The medium was aerated 
with 50 per cent of oxygen in air and the chamber 
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was placed in an incubator at 36 C. Infection was 
prevented by performing the manceuvres with 
aseptic precautions and adding penicillin and strepto- 
mycin to the medium. The specimens were examined 
daily under the microscope and were observed to be 
actively growing out from the edges (Fig. 123). A 


sample of the medium was confirmed to have no 
titre for the antigen used. At various intervals the 
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different. In the control experiments the heat- 
killed omentum conferred a low and transient 
immunity, presumably due to preformed antibody 
carried over and leaching out (see Fig. 122). The steady 
rise in serum titre produced by the homotransplant 
is in sharp contrast to the progressive fall which 
occurs following intravenous injection of an im- 
munized rabbit’s serum (see Fig. 122). 


FiG. 125.—A, Photomicrograph of immune omentum stained with Lissamine Rhodamine (R.B. 200) showing bright orange fluorescence 
at points which correspond to cells seen in B. B, Photomicrograph of section of immune omentum contiguous to section in A showing 
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cells located at sites of fluorescence 


F1G. 126.—A, Photomicrograph of section of immune omentum stained with Lissamine Rhodamine (R.B. 200) showing bright orange 
fluorescence of cells seen in contiguous section in 8B. B, Photomicrograph of section contiguous to section A showing cells located at the 


sites of fluorescence. (H. and E.) 


medium was removed and replaced with a fresh 
volume of medium of the same composition. The 
titre of the medium withdrawn was measured for its 
antibody content (Fig. 124). 

In the in vivo experiments it will be seen that the 
titre became positive within the first 6 hr. of trans- 
plantation and that this rose progressively until 
about the eighth day, after which it began to fall. 
This drop would correspond to the time at which 
the rejection of the homograft would be anticipated. 
The rapid rise in titre precludes the phenomenon 
from being one of acquired primary or secondary 
immunity, the pattern of such a response being quite 


In the tissue-culture experiments the medium 
showed a continued production of antibody up to 
the sixth day, after which it began to decrease 
(see Fig. 124). The results are comparable to those 
obtained in the homotransplantation of immunized 
omentum. 

3. Fluorochrome Staining of Antibody- 
containing Cells of the Greater Omentum.— 
Coons, Hugh, and Jones (1942) described a method 
of identifying antigens in tissues by a fluorochrome- 
coupling technique. In this method sections of 
tissues from animals injected with a specific antigen 
are immersed in solutions of the homologous antibody 
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which has been conjugated with fluorochrome. 
At points in the tissue where the concentration of 
antigen is sufficient to cause combination with the 
coupled antibody, fluorescence is apparent on ultra- 
violet microscopy. For the detection of antibody a 
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tissue. Since cells cannot be identified histologically 
in such preparations adjacent sections must be 
stained by routine methods in order to study the 
precise cellular location of the fluorescence. 

A high-titre specific antiserum against Salm. typhi 
was prepared in a rabbit and was conjugated with 
Lissamine Rhodamine (R.B. 200) according to the 
method of Chadwick, McEntegart, and Nairn 
(1957). 

Fresh frozen sections of the immune omenta cut 
to 4 @ in a cryostat were treated first with an extract 


Fig. 130 


Photomicrographs of ‘immunized* omentum illustrating the aggregation of plasma cells which occurs following the 


intraperitoneal course of anugen (Sa/m. typhi 


modification of this technique is necessary; the 
section of tissue containing antibody is first im- 
mersed in a solution of the homologous antigen, 
allowing an antigen-antibody complex to be formed. 
The section is then immersed in a solution of the 
fluorochrome-coupled antibody, when the antigen, 
which has been precipitated on the tissue antibody, 
can combine also with the fluorescent antibody, 
thus marking the original site of antibody in the 


of the homologous antigen prepared in a supersonic 
bacterial disintegrator. After washing in buffered 
saline the sections were then immersed in a solution 
of the Rhodamine-coupled antibody and examined 
by fluorescent microscopy using a Zeiss H.B. 200 
high-pressure mercury vapour bulb as the light 
source. The specificity of the results was controlled 
by ensuring, first, that no staining occurred in 
normal tissues treated with conjugated immune 
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serum; secondly, that no staining occurred in non- 
immune omenta treated with conjugated normal 
serum; and, thirdly, that the sections failed to show 
fluorescent staining when pretreated with uncon- 
jugated immune serum. 

The results of the histochemical staining using 
the above technique are shown in Figs. 125 A and 


Fic. 131.—Photomicrograph of normal omentum 


126A: Figs. 125 B and 126 B being preparations of 
contiguous sections stained with haematoxylin and 
eosin. Points of bright orange fluorescence are 
evident at sites corresponding to aggregations of 
cells in the omentum in which antibody is elaborated. 
In order to identify the histological type of cell 
present in the immune omentum, sections were 
prepared by routine histological techniques and are 
reproduced in Figs. 127-130. A section of non- 
immune omentum (Fig. 131) is shown for comparison. 


DISCUSSION 


The concept of the omentum as an organ capable 
of physiological response is not a recent one. Con- 
troversy on its function has raged for many centuries 
and some of the roles ascribed to it have already been 
mentioned. In more recent times Sir David Wilkie, 
experimenting with cats, found that the animals’ 
resistance to the intraperitoneal injection of staphylo- 
cocci was remarkably diminished in those in which 
the omentum had been removed. In human subjects 
C. H. Mayo (1916) pointed out that the omentum 
contained a high percentage of cells of the ‘ defensive- 
repair’ type and that in response to intraperitoneal 
infections it became heavily infiltrated with phago- 
cytes. It occurred to him that such a response would 
be beneficial to patients undergoing certain abdominal 
operations, and some years later his colleagues Bargen 
and Rankin (1928) carried out pre-operative intra- 
peritoneal ‘vaccination’ using cultures of B. coli and 
Streptococcus in patients undergoing bowel resection 
for carcinoma. 

The part the omentum plays in localizing inflam- 
matory peritoneal exudates is well known, and on 
this account generations of medical students have 
been taught to look on it as ‘the policeman of the 
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omentum’. From the experimental evidence, how- 
ever, the omentum would appear to play a much more 
subtle role. Our results show that in response to 
intraperitoneal infection it reacts actively by pro- 
ducing specific antibodies, and in this respect far 
outstrips any contribution by the peritoneum, spleen, 
or liver. It seems reasonable to assume that a similar 
reaction will occur in the human subject and that the 
high antibody titre of inflammatory exudates and the 
occasional sterilization of intraperitoneal abscesses 
can be attributed in many instances to the vital role 
the omentum plays in the humoral defence of the 
host in response to a bacterial peritonitis. Like any 
good ‘policeman’ the omentum appears to do its 
most valuable work more by the influence it exerts 
in the prevention of ‘trouble’ than by its powers of 
physical localization. 


SUMMARY 

A bacterial antigen has been injected into the 
peritoneal cavities of intact rabbits and animals from 
which the omentum has been removed. The specific 
antibody tissue titre of the omentum has been 
assayed and compared with that of liver, peritoneum, 
spleen, lymph-nodes, and serum. The omentum of 
immunized animals has been transplanted into non- 
immune recipients and into tissue-culture chambers 
and the continued production of antibody studied. 
The cellular source of the antibody has been investi- 
gated by the use of the fluorochrome Lissamine 
Rhodamine (R.B. 200). 


CONCLUSION 


In the rabbit the greater omentum is capable of 
actively elaborating antibody in response to the intra- 
peritoneal injection of an antigen, and in this respect 
is much more active than the spleen, liver, peri- 
toneum, and lymph-nodes. The reactive omentum 
becomes thickly populated with plasma cells and 
fluorescent studies show them to be the site of anti- 
body formation. 
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COMPARISON OF TENSILE STRENGTHS OF UPPER ABDOMINAL MIDLINE 
AND PARAMEDIAN INCISIONS IN RABBITS* 


By W. J. METCALFE 


MANCHESTER ROYAL INFIRMARY 


THE use of upper abdominal midline versus para- 
median incisions is a subject on which most surgeons 
have very definite opinions. These are based on 
clinical impressions and have not been put to the 
test of experiment. A comprehensive search of the 


5 
3 


MIDLINE PARAMEDIAN 


FG. 132.—Scattergrams demonstrating equal weight and 
sex distribution in the two series. (Males represented by circles, 
females by squares 


literature has failed to find any record of a controlled 
series of animal experiments designed to compare 
the tensile strengths of these two incisions. 

There are many reports comparing the incidence 
of wound dehiscence and or incisional hernia follow- 
ing midline and paramedian incisions, but most 
authors admit difficulty in evaluating the many 
factors concerned in these complications. For a true 
comparison to be made one must standardize the 
patients re age, weight, nutrition, and nature of 
disease requiring operation; the suture material, 
whether absorbable or not; the method of its insertion, 
whether continuous or interrupted, mattress, over- 
and-over, etc.; the type of needle used, cutting or 


* A paper read to the Section of Surgery of the 
Manchester Medical Society on March Io, 19§9. 


round-bodied; and finally, the most difficult of all, 
the surgeon and anesthetist should be standardized! 
The only way to overcome all these variables, it would 
seem, would be to compare an enormous series of 
each type of wound, i.e., several thousands of each 
—not just 100. 


Set 


F1G. 133.—Biopsy of midline wound at seventh day stained 
with Mallory’s connective-tissue stain. 


PRESENT SERIES 


In these experiments an attempt was made to 
standardize all the variables by comparing the tensiie 
strengths of upper abdominal midline and paramedian 
incisions in apparently healthy rabbits. The same 
surgeon carried out each operation and the same 
anesthetist delivered a similar anesthetic to each 
animal. Animals of similar weights in lieu of age 
were used. It was also arranged that there should 
be an equal sex distribution between the two series— 
there being 6 females and ro males in each series 
(Fig. 132). All animals had a similar pre- and post- 
operative diet. In all some 50 animals were operated 
on, but a fair number were used in developing a 
technique, and then in deciding on the optimum 
length of time post-operatively for testing. In this 
paper the results of testing the wounds on the 
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COMPARISON 


seventh post-operative day in 16 pairs of rabbits are 
reported. 


TECHNIQUE 
The technique used was a modification of that of 
Savlov and Dunphy (1954). An upper abdominal mid- 
line or right paramedian laparotomy incision was made 
after induction with ethyl chloride and maintenance 


Fic. 134.—Diagram of traction system. a, Fixed post; 
b, Pulley; c, Light-weight polythene bag containing measured 
volume of water. 


Fic. 135.—Disruption of abdominal wound following 
traction. 


with open drop ether. The anatomy of the upper 
abdominal musculature of the rabbit was found to be 
similar to that of man, although the linea alba was 
naturally narrower and the tissues were more tenuous. 
Each wound was made exactly 6 cm. long. With the 
peritoneum opened the traction sutures for the second 
stage of the experiment were inserted opposite the 
middle part of the wound and situated 2 cm. from 
the wound edges. These sutures consisted of a 
length of No. 8 nylon threaded through a piece of 
fine polythene tubing 1-5 cm. long to prevent their 
cutting out when traction was applied. Each wound 
was then closed in layers—peritoneum, linea alba, 
and skin for the midline; peritoneum and posterior 
rectus sheath in one layer, then anterior rectus sheath 
and skin for the paramedian wounds. Each layer in 
either incision was sewn using a continuous running 
suture of No. § monofilamentous nylon on a fine 


- 


OF MIDLINE AND PARAMEDIAN 


INCISIONS 


97 


straight round-bodied needle—a holding knot at 
either end of the suture permitting its complete 
removal at a later date. The traction sutures were 
loosely knotted together in front of the wound and 
the whole area sealed off with a gauze dressing stuck 
down with celloidin. 

It was found in some of the earlier experiments 
that catgut, even out of the same tube, varies in its 
rate of absorption in different animals and its presence 
contributes materially to the strength of the wound at 
the time of testing. It was decided, therefore, to use 
suture material that could easily be removed prior 
to testing the wound’s strength. 

Testing was carried out under similar anesthesia 
at intervals from 4 to 14 days post-operatively, and 
it was found that the optimum strength for these 
experiments was reached after 7 days. If left for 
longer periods than that it was found difficult to 
break down the wounds with the present apparatus. 
The amount of connective tissue formed in 7 days is 
illustrated by the biopsy specimen stained with 
Mallory’s connective-tissue stain (Fig. 133). 


TENSILE STRENGTH (mi OF WATER) 


MIDLINE PARAMEDIAN 


F1G. 136.—Scattergram demonstrating the greater tensile 
strength of midline «s compared with paramedian wounds 


All the animals reported on here were tested on 
the seventh post-operative day. Prior to testing, the 
skin suture was removed and the skin separated so as 
to permit inspection of the wound in the abdominal 
wall during testing. Then the knots at the upper end 
of peritoneal and linea alba (or anterior rectus sheath) 
sutures were cut and the sutures removed by gentle 
traction on the lower knot. No suture material now 
contributed to the strength of the wound. 

The method of testing the tensile strength was to 
attach one of the traction sutures to a fixed post using 
braided stainless steel wire. In these experiments 
it was always the right-sided traction suture that was 
the fixed one. The other traction suture was con- 
nected similarly over a small freely moving pulley to 
a light polythene bag (Fig. 134). Into this bag, water 
in quantities of 50 ml. at a time was poured until 
disruption of the wound took place. The end point 
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was remarkably sudden and clear cut in each case 
(Fig. 135). 


RESULTS 


The results show that a larger volume of water 
was usually required to distract a midline than a 
paramedian wound in animals of comparable size 
(Fig. 136). In only 3 cases was it found that the 
paramedian wound was stronger by these criteria 
than the midline wound. The mean volume of water 
required to distract a midline wound was 2530 ml. 
compared with 1670 ml. for a paramedian wound. 

The tensile strength of a midline wound in these 
experiments was greater than that of a paramedian 
wound, There does not therefore appear to be any 
intrinsic weakness in midline incisions as is some: imes 
argued. 

Miss Russell, the statistician of the Christie 
Hospital, has applied the ‘t’ test to these observa- 
tions. When this is done, the odds in favour of the 
difference between the two series being real are 
between 20:1 and 50:1, and can be said to be 
approximately rather more than 30 : 1. 
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SUMMARY 


The tensile strengths of upper abdominal midline 
and paramedian wounds in 16 pairs of rabbits have 
been tested on the seventh post-operative day. 

The figures in these experiments suggest that the 
midline wounds had a greater tensile strength than 
the paramedian wounds. 

The results appear to be statistically significant. 


In the preparation of this paper I am indebted to 
Professor G. A. G. Mitchell, Mr. Edward Garrard, 
and Mr. Philip Howarth, of the Department of 
Anatomy, Manchester University; to Mr. H. A. 
Haxton, Mr. Harrison, and Miss Perry, of Crumpsall 
Hospital, Manchester; and to the Department of 
Medical Illustration and Miss Hampson, of the 
Royal Infirmary, Manchester. 
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OF RARE OR OBSCURE CASES 


GASTRIC LIPOMATA 


By R. V. 


FIDDIAN anp J. A. PARRISH 


ST. BARTHOLOMEW'S HOSPITAL, LONDON 


BENIGN tumours of the stomach are uncommon and 
among the rarest of them are lipomata. This paper 
reports 4 cases illustrating three different ways in 
which these tumours may present. 


CASE REPORTS 


Case 1.—E. H., male, aged 48 years. June 7, 1942: 
Patient was admitted as an emergency case complaining 
of giddiness and breathlessness. Three weeks previously 
he had noticed dyspneea on exertion, palpitations, and 
black stools. He was observed to be pale. Ten days before 
admission he noticed an epigastric pain, worse at night, 
unrelated to food. He admitted to attacks of indigestion, 
coming on one hour after meals, during the last ten years. 

On examination the skin and mucous membranes 
were very pale, but there were no other abnormal physical 
signs. His haemoglobin was 36 per cent. 

The patient received 6 pints of blood by transfusion 
but, nevertheless, died suddenly, the post-mortem 
examination showing the immediate cause of death to be 
myocardial failure. In the fundus of the stomach there 
was a submucous lipoma the size of a hen’s egg, over 
which the mucosa was normal, except for a small ulcer. 
The remainder of the gastro-intestinal tract was normal, 
except for some contained blood. There was no evidence 
of any other ulceration. 


Case 2.—D. P., female, aged 68 years. Following an 
attack of ‘gastritis’ her doctor found slight epigastric 
tenderness and arranged for a barium meal and radio- 
graph, which showed a filling defect of the stomach 
(Fig. 137). This was considered to be an innocent tumour, 
probably a leiomyoma but possibly a lipoma, None of 
her symptoms was attributed to this lesion. 


OPERATION, Jan., 1959 (Mr. John Hosford).—When 
the abdomen was opened, the rounded and evidently 
innocent swelling was casily palpable on the anterior wall 


Fig. 137.- ase 2 Barium meal showing clear, discrete, 
rounded, persistent filling defect 


of the stomach nearer the greater than the lesser curvature. 
Even through the peritoneum and muscular coat it could 
be seen to be slightly yellow. An incision was made over 
it and the tumour was found to be an encapsulated lipoma 
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lying in the submucous tissue. It was carefully dissected 
out without opening the mucous membrane and the 
seromuscular coat was repaired. Recovery was uneventful. 

She has subsequently had a subcutancous lipoma 
removed from her back 


Case 3.—F. S., male, aged 65 years. The patient was 
investigated in the Medical Out-patient Department with 


(ase 3. Barnum meal showing rounded filling 
defect and apparent pedicle. 


Fig. 140.—Case 3. Resected specimen opened along the 
greater curvature 
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loss of weight and trredness over a period of eight months 
and two to three months’ abdominal discomfort, with a 
distended feeling after meals and some falling off of 
appetite. A recent barium meal showed a rounded poly- 
poid tumour, apparently attached to the stomach wall by 
a narrow pedicle (Fig. 138). A fleck of barium was seen 
on the surface of the tumour, suggesting that it might be 


< of retained in central 
depressed area of tumour 


ase 3 Tumour cut longitudinally, showing 
lobulation and intact mucosa 


ulcerated (Fig. 139). No lump was palpable on examina- 
tion Investigations: Haemoglobin 102 per cent; 
fractional test meal showed normal to high acidity; no 
malignant cells were found in aspirated gastric contents 

OPERATION (April 21, 1959 Partial gastrectomy 
(R. V. FL). A soft tumour about 2 in. long was palpable in 
the stomach on the posterior wall near the lesser curve in 
the lower half (Fig. 140). A Billroth I partial gastrectomy 
was performed and the wound closed without drainage. 
The specimen had a typical yellow appearance when cut 
across (Fig. 141) and the histological report confirmed a 
simple submucous lipoma. Post-operative retention of 
urine was treated successfully by transurethral resection, 
recovery being otherwise uneventful 


Case 4.-—E. F. P., maic, aged §9 years. February §, 
1960: Patient was admitted with four weeks’ history of 
increasing lethargy and dyspnoea on exertion. There were 
no dyspeptic symptoms or melena. 
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On examination the mucous membranes were very 
pale, the abdomen normal but obese, and the blood- 
pressure 200/140. Investigations: Hamoglobin 28 per 
cent (hypochromic microcytic anemia); occult blood test 
on several stools strongly positive; barium-meal examina- 
tion showed a large, probably benign, polypoid tumour in 
the distal end of the stomach (Fig. 142); barium enema was 


Fic. 142.-—Case 4. Barium meal demonstrating rounded filling 
defect in the pyloric part of the stomach. 


normal. The patient’s hemoglobin level was raised to 84 
per cent by blood transfusions and operation was advised. 

OPERATION, April 1, 1960 (Mr. G. W. Taylor).—A 
midline epigastric incision revealed a large soft mass 
palpable in the pyloric end of the stomach. This was 
explored by gastrotomy and found to be a submucous 
lipoma. The mucosa was mobile over the tumour, except 
in one part where it was atrophic and adherent. This 
was considered to have been the site of ulceration and 
bleeding. The adherent mucosa was excised with the 
tumour, which was elsewhere shelled out. The mucosal 
defect was repaired and the gastrotomy and abdominal 
incisions closed. The specimen was 7:0 5:0 3;0cm., 
and histological examination confirmed that it was a 
simple lipoma. 

The patient was discharged on the 13th post-opera- 
tive day and one month later there was no recurrence of 
anxmia and no occult blood in the stools. 


DISCUSSION 


Bauer in 1757 described a submucous lipoma of 
the intestine (Derocque and Derocque, 1924), but 
during a post-mortem examination Virchow in 1863 
found the first recorded gastric lipoma (White and 
Judd, 1929). Stetten in 1909 could trace only 3 
reports of gastric lipomata as against 74 in the 
intestine. In 1951 Palmer collected 95 cases of 
simple gastric lipomata, 32 of which were recorded 
as being found at operation and 37 at autopsy. 
Ill Lyong Moon and Luddecke (1958) were able to 
add only 20 further cases from the world literature 
by 1958. 

Lipomata make up between 1 and § per cent of 
the total in most collected series of benign gastric 
neoplasms. They are equally common in males and 
females and usually discovered in the middle-aged 
and elderly (Palmer, 19§1). ; 

Pathology.—Comfort (1931) states that sub- 
mucous gastro-intestinal lipomata are more common 
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than the subserous variety. Palmer (1951) found 
94 per cent of gastric lipomata to be submucous in 
position. Eliason and Wright (1925), on the other 
hand, estimate that the subserous site is twice as 
common as the submucous. In their one case of 
submucous gastric lipoma, reported with 49 other 
benign neoplasms of the stomach, the tumour was in 
the fundus, as in Case 1. They may occur on the 
greater curvature (Moon and Luddecke, 1958) or 
anywhere else in the stomach, but Palmer (1951) 
found 69 per cent to be in the antrum. 

The usual range of size for gastric lipomata has 
been said to be from a hazel-nut to a walnut (Eliason 
and Wright, 1925), but the majority of those causing 
symptoms have been larger than this and Rumold 
(1941) extends the range up to the size of an orange. 
Palmer (1951) could find only 3 cases with more than 
one lipoma in the stomach. Those reported by Le 
Roy (1945) and by Underwood (1948) had two and 
that of Troisier, Bariéty, and Bronet (1936) had no 
less than twelve. 

Fawcett, Bolton, and Geever (1949) report a case 
with an intramural lipoma of the stomach, together 
with multiple intramural and polypoid lipomata of 
the duodenum. 

The tumours may be sessile or pedunculated and 
are often lobulated. Histologically there is no dis- 
tinction from lipomata elsewhere in the body. There 
may be more cr less associated fibrosis. It would 
seem that there is no risk of sarcomatous change. As 
in all benign gastric neoplasms there may be ulceration 
over the centre of the tumour (Case 1), the point most 
distant from the blood-supply. This ulcer may 
become quite deep, presenting an appearance that 
has been likened to the cervix of the uterus (see 
Fig. 140). 

In Case 3 the radiograph (Fig. 139) and the 
macroscopic appearance of the tumour (Fig. 140) 
were deceptive. Histological examination showed no 
evidence of ulceration and the pit in the surface 
corresponded to one point of attachment of an inter- 
lobular fibrous septum (Fig. 141). The other main 
complication of submucous lipoma in the gastro- 
intestinal tract is the drawing out of the tumour on 
a pedicle, as the result of peristalsis. In the intestine 
this may result in intussusception (Bland-Sutton, 
1920), and in the stomach there may be obstruction 
at the pylorus by any internal pedunculated tumour 
(Eliason and Wright, 1925). If the tumour passes 
the pylorus, gastro-duodenal intussusception may 
result (Hobbs and Cohen, 1946; Elgood, 1951). At 
operation in Case 3, although the tumour was not 
pedunculated it felt remarkably mobile within the 
lumen of the stomach and it may have caused inter- 
mittent pyloric obstruction. 

One further complication has been reported 
(Fischer, 1905) and that was of hemorrhage and 
inflammatory change in the substance of a fibro- 
lipoma. 

Symptoms.—Bland-Sutton (1920) considered 
submucous lipomata of the stomach to be, in the main, 
pathological curiosities, whereas those of the intestine 
were dangerous. Cases 1 and 4, however, illustrate 
that hemorrhage from an ulcer overlying a gastric 
lipoma may be a threat to life. The lipoma in Case 2 
was considered to be symptomless, and it is not by 
any means certain in Case 3 that the lipoma was 
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causing the patient’s symptoms, although, as already 
stated, it may have produced intermittent pyloric 
obstruction. 

Eliason and Wright (1925), referring to the so- 
called ‘ ball-valve-syndrome’ typical of pedunculated 
tumours of the stomach, state that it is characterized 
by repeated paroxysmal attacks of gastric pain accom- 
panied by temporary prostration, anorexia, anamia, 
hamatemesis or melana, and rapid loss of weight. 
Our patient (Case 3) had only the mildest anorexia 
and slight feeling of fullness, but he had lost 
weight. 

Radiology.—If they are not too small to show up, 
benign internal gastric neoplasms stand out in barium- 
meal examination as globular, smooth, regular, clear, 
and persistent shadows (Eliason and Wright, 1925). 
More detailed points of distinction from malignant 
growths are set out by Moore (1924). Occasionally 
the pedicle is discerned, but this may be a misleading 
appearance, possibly due to a fold of mucosa drawn 
out by a tumour which is in fact still sessile (Case 3, 
Fig. 138). The small central ulcer and pit are 
characteristic of benign gastric neoplasms. 

Treatment.—Those intragastric lipomata which 
are producing minimal symptoms but are discovered 
by barium meal could theoretically be left alone. 
However, it is so difficult to exclude malignancy with 
absolute certainty, even after gastroscopy, that most 
surgeons would advise operation. Those that obstruct 
or bleed will require surgery in any event. 

Comfort (1931) points out that the consistence, 
the shape, the broad base of attachment, and the 
yellow of the fat shining through the muscular 
layer may in some instances suggest the character of 
the tumour to the operator. It is in these cases that 
the tumour may be shelled out without opening the 
stomach, as in Case 2, and this would seem an ideal 
procedure, although there is no record of a similar 
operation in the literature. Rumold (1941), however, 
recommends that the lipoma be excised together 
with its involved stomach wall for fear of recurrence. 
In the case that he reports the tumour was excised by 
sleeve resection. 

When the tumour cannot be identified from the 
outside, it may be necessary to open the stomach to 
make a diagnosis, and this is probably preferable to 
a ‘blind’ partial gastrectomy (Case 3). Pedunculated 


tumours are thus easily dealt with and more sessile 
growths may be resected locally if obviously benign 
(Case 4). 


SUMMARY 


Four cases of submucous lipoma of the stomach 
are reported. Two presented as severe anemia and 
gastro-intestinal bleeding; one was considered symp- 
tomless; and one presented with vague dyspeptic 
symptoms and loss of weight. 


Addendum.—Case 4. This patient was subse- 
quently readmitted with a perinephric hamatoma 
which has been shown to be due to polyarteritis 
nodosa. Gastro-intestinal lesions of this systemic 
disease can give rise to bleeding. It is impossible, 
therefore, in this patient to know with certainty to 
what extent the lipoma contributed to the gastro- 
intestinal bleeding and to the anemia. 


We wish to thank Mr. John Hosford, Dr. K. O. 
Black, Mr. G. W. Taylor, and Dr. A. G. Spencer for 
permission to report these cases. 
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A CASE OF ANEURYSM OF THE RENAL ARTERY 
By G. S. ANDERSON 


ROYAL NORTHERN INFIRMARY, INVERNESS* 


ANEURYSM of the renal artery is a rare condition 
accounting for about I per cent of all aneurysms 
(Irwin, 1948). The following case is therefore 
recorded. 


CASE REPORT 


J. R., female, aged 64 years, was admitted on March 
16, 1955, complaining of pain suggesting right renal colic 
of 22 hours’ duration. 


FiG. 143.—-Straight radiograph with the ureteric catheters 
in situ, showing the characteristic wreath-like calcified shadow 
of the aneurysm. 


Previous History.—In 1943 the patient had a 
cholecystectomy. The gall-bladder was thickened, con- 
taining stones, and at that time both kidneys felt normal. 
In 1952 she was treated in a medical ward for hyper- 
tension and auricular fibrillation. On exertion, she had 
occasional pain in the right loin, which she attributed to 
her previous operation. 

On examination she was obese and had a slow fibril- 
lation. There was quite marked tenderness in the right 
renal angle, but neither kidney was palpable. Examina- 
tion of the urine showed albumin, a trace of sugar, 
occasional polymorphs, and a moderate number of red 
blood-cells. A straight radiograph with ureteric catheters 
in situ showed a circular, wreath-like, calcified shadow 
in the right renal region (Fig. 143). Retrograde pvelo- 
graphy showed the shadow to lie close to the renal pelvis, 
indenting it slightly (Fig. 144). A lateral film showed 
the same picture (Fig. 145). A diagnosis of calcified 
aneurysm of the renal artery was made. 


* Present address: Lewis Hospital, Stornoway, Isle of 
Lewis. 


AT OPERATION.— On March 23, 1955, right nephrec- 
tomy was performed through a loin incision resecting the 
12th rib. The renal vessels were ligated proximal to the 
aneurysm without difficulty. There was a small cyst on 
the posterior aspect of the kidney near the hilum. The 
aneurysm was saccular in type and originated near the 
point of division of the renal artery (Fig. 146). On bisect- 
ing the kidney several cortical infarcts were seen (Fig. 
147). The aneurysm was considered to be a more likely 
source of the infarcts than the fibrillating auricle. 


Fic. 144.—Right retrograde pyelogram showing indentation of 
the renal pelvis by the aneurysm. 


The patient’s convalescence was complicated by a 
right femoral embolism on the fifth post-operative day. 
Anticoagulants were given and the circulation improved 
quite rapidly. She was discharged 36 days after operation. 
The removal of the kidney with the aneurysm did not 
effect a reduction in the patient’s blood-pressure. Her 
subsequent progress was satisfactory until March, 1957, 
when she was admitted to a medical ward with melzna. 
She died from a cerebrovascular accident in May, 19$7. 
Permission for autopsy was not granted. 


DISCUSSION 


Irwin (1948) found only 71 cases of renal aneur- 


ysm reported in the literature. More recently 
Abeshouse (1951) reported 2 cases and reviewed 
the literature, finding 115 cases of whom 80 had a 
true and 3§ a false aneurysm. In 25 of the reported 
cases a correct pre-operative diagnosis had been 
made. Calcification in the wall of the aneurysm 
greatly simplifies the diagnosis. Although it was 
not performed in this case, aortography should 
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ANEURYSM OF THE RENAL ARTERY 


FiG. 146.—Posterior aspect of the kidney showing a small! cyst 
and the aneurysm lying in the hilum 


Fic. 145.—Right lateral pyelogram showing the close proximity 
of the aneurysm to the renal pelvis prove helpful in diagnosis. The risk of rupture 
of the aneurysm with catastrophic haemorrhage 
appears to be considerable. Hinman (1935), quoting 
Conroy, says that all patients with symptoms 
who are not operated on die. He does not say 
how soon. 


SUMMARY 


A case of true saccular aneurysm of the renal 
artery treated by nephrectomy is reported. The 
symptoms and signs were few. The increasing use 
of aortography in urological diagnosis may well 
bring more of these cases to light. 


My thanks are due to Mr. A. J. C. Hamilton, 
under whose care the patient was admitted, for 
permission to publish this case. 

I am indebted to Mr. C. E. L. Hunt for the 
photographs. 
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SURGICAL RESEARCH SOCIETY 


THE twelfth meeting of the Society was held in the 
Bute Medical School, St. Andrews, on May 6 and 7, 
1960, under the presidency of Mr. David Patey. 
The following papers were presented and discussed :— 


1. A. E. Ritcure (D. Douglas), St. Andrews: 
“Therapeutic Stimulation of Denervated Human 
Muscle”’. 


2. J. W. Smitu (D. Douglas), St. Andrews: 
“The Orientation of Epiphysial Cartilages”’. 


An analysis of the distribution of the principal stresses 
in the bones of the lower limb had been carried out by 
the photo-elastic method. This analysis suggested that, 
in the regions examined, epiphysial cartilages were 
orientated so that they lay, in large measure, parallel to 
the direction of one of the principal stresses: usually this 
was the tensile stress, but in some situations it was the 
compression stress. 

The mechanical advantage of this orientation of epi- 
physial cartilages is that shear stress between metaphyses 
and epiphyses is reduced to a minimum. 


3. J. S. S. Stewart (D. Douglas), Dundee: 
“Medullary Dysgenesis’’. 

There is an abnormal karyotype in the chromosomal 
intersexes in mongolism and in some other congenital 
malformations. The results of clinical and genetic studies 
in 60 cases of medullary dysgenesis (chromatin-positive 
Klinefelter’s syndrome) were described. The abnormal 
karyotype is apparently produced by meiotic non- 
disjunction and is associated with increased parental age. 
Most cases present with hypogonadism or male infertility 
and benefit from androgen replacement therapy. 


4. G. W. MILTON (J. Loewenthal), Sydney: 
“Regeneration of Gastric Mucosa”’. 


Milton, G. W., Maxwell, G. A., and Finckl, E. S 
(1960), Brit. J. Surg., 47, 562. 


5. J. Humpureys (I. W. MacPhee), Liverpool: 
“Continuous Recordings of Duodenal pH and its 
Bearing on Peptic Ulceration”’. 

The fluctuating pH of the duodenal contents of dogs 
had been recorded electrometrically by means of glass 
electrodes passed through Mann-Bollman fistula. Con- 
tinuous recordings had been made for periods up to 36 
hours in conscious animals during fasting and after 
feeding. Normal dogs were compared with those which 
had undergone procedures which tend to produce 
duodenal ulceration. 

Stimulation of gastric acid by ‘depot’ injection of 
histamine, the Mann-Williamson procedure, biliary 
obstruction, and biliary fistula increased the range of 
variation in pH and prolonged the period of increased 
acidity which was observed after meals. The pH was 
rarely low enough to activate pepsin. Constriction of 
the portal vein, porta-caval transposition, and, to a lesser 
extent, Eck fistula caused striking and prolonged increases 
in duodenal acidity after food. 


6. J. Grieve (D. Douglas), Dundee: “Con- 
tinuous Records of Gastric pH in situ as a Means 
of Pre-operative Assessment of Peptic Ulcer 
Patients” 

A reliable technique which involved the use of a 
swallowed glass electrode and liquid junction had been 
developed for the continuous measurement of gastric pH 


in situ. Normal meals had been given. This was used 
on §1 adult patients with and without duodenal ulcer. 
Each patient had a pH baseline which was characteristic 
of the individual but not diagnostic of either normality or 
disease. Food, water, milk, alkali, and ion exchange 
resin produced variable transient shifts towards the 
alkaline range, which could be made to persist only by 
the administration of large quantities of the particular 
material. If the gastric contents were nor aspirated during 
the maximal histamine test in patients with peptic ulcer, 
delay in the pH-raising response suggested that a good 
result might be obtained by operation. 


7. I. D. A. JoHNsToN, Belfast: “The Inhibition 
of Gastric Acid Secretion by Gastric Mucin”’. 


Intravenous injections of preparations of gastric mucus 
inhibit the secretion of acid by canine gastric pouches. 
There is no evidence that the inhibitor acts locally. 

The output of hydrochloric acid, protein nitrogen, and 
pepsin by the mucosa of vagally innervated gastric 
pouches had been investigated before and immediately 
after the stimulation of mucus secretion by irrigation with 
eugenol (oil of cloves). Concentrations of 1, 2:5, and 
§ per cent caused mean reductions in acid output of 
29, 70, and 72 per cent respectively and frequently 
resulted in achlorhydria. The highest concentration of 
protein nitrogen was observed after 5 per cent eugenol. 
Pepsin output was unaffected. A linear relationship was 
found when the concentration of protein nitrogen per 
ml. of gastric juice after irrigation was plotted against 
the percentage inhibition of acid secretion. 


8. W. T. Irvine, H. D. Ritcniz, and H. M. 
ApAM, The London Hospital and Edinburgh: 
“Measurement of Plasma-histamine Concentrations 
in the Gastric Venous Effluent of Dogs before and 
during Acid Secretion”’. 

Although histamine is a strong stimulator of acid 
secretion, its role in the normal physiological process has 
not been defined. One concept is that histamine is released 
locally in the region of the parietal cells. 

The gastric venous effluent had been sampled before 
and during secretion of gastric acid. There was no 
detectable rise in the plasma-histamine concentration 
during secretion. 

It would appear that, if histamine is released locally 
in the gastric mucosa, it does not gain entrance to 
the venous effluent in amounts detectable by the method 
used. 


g. J. Canpy (L. P. LeQuesne), Middlesex 
Hospital, London: “Further Observations on the 
Dumping Syndrome”’. 


After gastrectomy oral hypertonic glucose produces a 
varying fall in plasma volume, which in turn causes 
dumping symptoms in susceptible patients. It has been 
suggested that the size of such falls in plasma volume is 
related to the ability of the patient to metabolize absorbed 
glucose. 

This hypothesis had been investigated in 20 patients 
after gastrectomy by means of the following two tests: 
1) Measurement of the rate of glucose utilization after 
the rapid intravenous injection of 20 g. glucose; (2) 
Measurement, by change in hematocrit, of the percentage 
fal! in plasma volume following 175 ml. 50 per cent glucose 
by mouth. 

Analysis of the results shows that large falls in plasma 
volume are associated with slow rates of glucose utiliza- 
tion and small falls with fast rates. (P- 0°05.) 
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o. V. Wynn (C. Rob), St. Mary’s Hospital, 
London: “Metabolic Effects of 1-dehydro-methyl 
Testosterone” 


Nitrogen and electrolyte balance studies had been 
carried out on protein-depleted surgical patients to assess 
the biochemical effects of a new synthetic anabolic 
steroid, 1-dehydro-methyl testosterone. 

The drug was found to be a powerful anabolic agent 
and its virilizing action to be minimal. It was a powerful 
inhibitor of anterior pituitary secretion, particularly of 
ACTH. It had some hepato-toxic effects as judged by 
bromsulphthalein retention and S.G.O.T. levels, but 
these effects had not been so severe as to bring into 
serious question the therapeutic efficacy of the drug. 


11. O. DANIEL, Sheffield, and F. L. MITCHELL, 
Dundee: “Choice of Hormone Therapy for Mam- 
mary Cancer” 

Observations on 110 women submitted to various 
combinations of stilbeestrol, testosterone, oéphorectomy, 
prednisolone, adrenalectomy, hypophysectomy, and thio- 
tepa indicated that the initial treatment of choice for the 
pre-menopausal patient was odéphorectomy and pred- 
nisolone and, for the post-menopausal patient, stilbeestrol 
and prednisolone. The results of these régimes closely 
resembled those of oéphorectomy plus adrenalectomy. 
Patients who had responded sometimes gained additional 
relief from hypophysectomy, but those who had not 
responded did not. The latter were considered for 
thiotepa. 

Prednisolone was valueless in the presence of func- 
tioning ovaries. Beneficial results were accompanied by 
a fall in the excretion of estrogens and pituitary gonado- 
trophins. The therapeutic and prognostic value of 
steroids is probably related to effects on the pituitary 
gland. 


12. A. McCALIsTER (R. B. Welbourn), Belfast: 
““Hypophysectomy for Advanced Breast Cancer— 
Factors which influence the Response” 

Forty-nine patients with advanced mammary cancer, 
treated by transfrontal hypophysectomy, had been 
assessed: 26 (§3 per cent) had objective remissions 
which in g cases lasted for 18 months or longer. Factors 
which influenced the response favourably were: (1) 
Age 4I-§0 years. Fifteen of 23 patients (65 per cent) had 
remissions, compared with 11 of 26 (42 per cent) at other 
ages (O02 -P -o-r). Ejight of the 9 patients with re- 
missions lasting 18 months were in this group (P — 0°0066). 
(2) Operation within 6 months of development of recur- 
rence. Seventeen of 25 patients (68 per cent) had remis- 
sions, compared with 9 of 24 (37 per cent) who had had 
their operations later (0°05 -P 0°02). (3) Osseous 
metastases demonstrable radiologically with or without 
lesions at other sites). Twenty-three of 32 patients 
(72 per cent) had remissions, compared with 3 of 17 
18 per cent) who did not have osseous metastases 
P-~ 0-001). Remissions were observed in 9 of 11 patients 
(82 per cent) who had all three favourable factors, and 
in only 1 of 10 (10 per cent) who had none of them 
(P = 0-001). 


13. L. CaRLSEN, H. E. Hutcurson, and A. P. M. 
Forrest, Western Infirmary, Glasgow: “ Malignant 
Cells in Peripheral Blood”’. 


Samples of peripheral venous blood from 110 patients 
80 with malignant disease ; 30 controls) had been examined 
for malignant cells by the silicone-flotation technique 
(Seai, S. H. (1959), Cancer, 12, 590). Large primitive 
cells were isolated from 29 of the cancer patients and 
from none of the controls (P< 0-001). In 43 patients 
samples of sternal marrow were also examined for malignant 
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cells with negative results, although cells of malignant 
type had been found in the peripheral blood of 17 of 
those with cancer. 

The presence of these cells only in patients with 
malignant disease; their increased number in advanced 
compared with localized disease; the similarity of their 
appearance to cells from the tumour added to blood and 
examined by the same method; and their presence in 
greater number in regional compared with peripheral 
venous samples indicated that they probably originated 
from the tumours. 


14. I. RANGER (D. Patey), Middlesex Hospital, 
London: “A Study of the Functional Anatomy of 
the Diaphragm with Special Reference to the Aetio- 
logy and Treatment of Gisophageal Hiatus Hernia” 


In addition to radioiogical methods with radio-opaque 
markers, two new methods had been used: (1) Direct 
observations on the action of the diaphragm under varying 
conditions of respiration in patients anesthetized in such 
a way that diaphragmatic action was unaffected; The 
insertion of leads in various parts of the an at 
operation so that after operation the electrical impulses 
could be recorded in the conscious patient under varying 
conditions of respiration. It was concluded that the simple 
mechanism postulated by Allison of a muscle-sling type 
of control of the esophageal hiatus did not exist and that 
the real mechanism of control depended on a complex 
balance of crural and vertebral diaphragmatic action. 
The bearing of these observations on the aetiology and 
treatment of hiatus hernia was discussed. 


15. W. F. WALKER and C. Pickarp (D. Douglas), 
Dundee: “ Studies on Inferior Vena Caval Opening 
in the Diaphragm and on the Hepatic Veins”’. 

Ciné-radiographic techniques had been used to 
demonstrate the presence of a hepatic vein sphincter 
Respiratory excursions were observed to affect the calibre 
of the hepatic veins and of the inferior vena cava. This 
led to a morphological study of the caval opening in the 
diaphragm in man and animals. The results, shown on 
film, indicated that the caval opening in the diaphragm 
might be of importance in regulating the return of blood 
to the heart. 


16. L. W. BAKER (H. Dudley), Aberdeen: “ Pre- 
and Post-operative Bowel-sounds”’ 


Bowel-sounds had been investigated before and after 
abdominal operations with the object of determining their 
origin, their normal pattern, and their apparent cessation 
post-operatively. A ‘Ferrograph’ tape recorder with a 
small crystal microphone had been used to make records 
during periods of § minutes and these had been analysed 
subsequently. 

The pattern was fairly regular throughout any one 
period, but varied at different times during the day and on 
different days. Most sounds arose in the small intestine. 
The frequency was reduced during the first 48 hours 
after operation but sounds were very rarely absent. There 
was no association between the frequency of sounds and 
the passage of flatus. ‘Casual’ auscultation is usually of 
such short duration that the chances are high that it will 
not discover sounds that are revealed by a tape recording 
in the early post-operative period. 


17. H. Watson (D. Douglas), Dundee: “Ciné- 
angiocardiographic Studies of Functional Obstruc- 
tion in the Right Ventricular Outflow Tract due to 
Hypertrophy of the Infundibular Muscle in Response 
to Severe Pulmonary Valvular Stenosis” 

High-speed ciné-angiocardiography had been used to 
study the intracardiac circulation in severe pulmonary 
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valvular stenosis. If the stenosis was severe and the right 
ventricular hypertrophy gross, a stage was reached at 
which the muscular hypertrophy of the outflow tract 
constituted an added obstruction. By decreasing the 
lumen and contracting during systole it increased the 
difficulty which the chamber had in emptying its contents 
into the pulmonary artery. With the two parts of the 
ventricle virtually working against each other a vicious 
circle was established which placed a great load on the 
already severely taxed ventricular muscle. 


18. D. N. WaALper, T. E. Bartow, and A. L. 
HaicH, Durham: “Dual Circulation in Skeletal 
Muscle”’ 


The existence of arteriovenous anastomoses in skeletal 
muscle has been postulated to explain some of the 
observations on blood-flow. A diligent search by the 
authors (7. Physiol., 1958, 143, 80) had failed to reveal 
them. 

Evidence was presented which suggested that there 
were two separate circulations in skeletal muscle, one 
supplying the muscle-fibre areas and the other supplying 
the intermuscular septa and tendons. It was also shown 
how the presence of such a dual circulation could explain 
a phenomenon previously attributed to the presence of 
arteriovenous anastomoses. 
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19. M. BIRNSTINGL, St. Bartholomew’s Hospital, 
London: “A Preliminary Study of Digital Arterio- 

graphy”. 

Percutaneous brachial arteriography had used 
to demonstrate the digital arteries in 45 patients suffering 
from ischemic symptoms in the fingers. In 22 the arteries 
were patent and in 23 there were apparent segmental 
blockages. Those with patent arteries suffered attacks of 
intermittent digital ischemia, almost invariably sym- 
metrical; trophic lesions, when present, were mild. In 
those showing segmental blockage, there were several 
with severe trophic lesions and the distribution of the 
symptoms amongst the fingers was often unequal. How- 
ever, in some with apparent arterial blockage, symptoms 
were identical with those seen in the group with patent 
arteries, so that there was no close correlation between the 
clinical state and the arteriographic picture. 

Arteriography provides an accurate method of demon- 
strating arterial obstruction in the fingers, but is incapable 
of distinguishing pathological narrowing from that due to 
spasm or anatomical variation. 


20. P. G. F. Nixon (J. C. Goligher), Leeds: “A 
New Method for correcting Blood-loss at the End 
of Heart and Lung By-pass”’ 


REVIEWS AND NOTICES OF BOOKS 


Surgical Nursing and After-treatment. 
Epwarp WuLson, Honorary Surgeon, St. 
Hospital, Sydney. 
Pp. 618 + x, with 361 illustrations. 
J. & A. Churchill Ltd. 30s. 


THIS book has always been popular, since it was first 
published in 1917, because it gave the student and resident 
medical officer just that practical information that was 
wanted in the ward. Besides this, the book will prove 
invaluable to the modern nurse who to-day is expected 
to know so much about surgical nursing. 

A very practical and important book on surgical 
nursing and post-operative treatment. 


By T. 
George 
Eleventh edition. 84 « §} in. 
1960. London: 


Fractures and Orthopedic Surgery for Nurses and 
Physiotherapists. By ARTHUR NAYLOR, Ch.M., 
M.B., M.Sc.(Sheff.), F.R.C.S.(Eng.), F.R.C.S.(Edin.), 
Consultant in Orthopedic Surgery, Bradford Royal 
Infirmary. Fourth edition. 84 « 5} in. Pp. 358 - xvi, 
with 276 illustrations. 1960. Edinburgh and London: 
E. & S. Livingstone Ltd. 27s. 6d. 


Tue fourth edition of this well-known book has been 
carefully and thoroughly revised and in parts rewritten. 
No better book has been written for the modern 
nurse whose ambition is to pass the State examination. 
The physiotherapist will find all she requires to know 
within the covers of this book. 
An excellent production. 


Bone as a Tissue. Edited by KAARE RODAHL, M.D., 
Jesse T. NicHOLsSON, M.D., and ERNgest M. Brown, 
jun., in. Pp. x, fully illustrated. 
1960. New York and London: McGraw-Hill Book 
Company Inc. £6 4s. 

THE basic material from which this book was developed 

was presented at the International Conference on “ Bone 


” 


as a Tissue”? at Lankenau Hospital in Philadelphia, 
Oct. 30-31, 1958. The book is divided into four sections: 
Osteoporosis; Dynamics of Caicium Metabolism; Ultra- 
structure of Bone; and Vitamin D, Parathyroid, Citric 
Acid, Caicium, and Phosphorus. Never before has so 
much important work on bone been published in one 
volume. Each chapter has been written by an inter- 
nationally known authority and illustrated throughout 
with excellent photomicrographs. During the last decade 
much information has been forthcoming on the importance 
of bone in many clinical conditions. This book incor- 
porates all this new material, and an excellent up-to-date 
series of references is given at the end of each chapter. 

Anyone interested in clinical medicine, surgery, or 
obstetrics must be interested in this book. It should 
prove a very popular production. 


Surgery and Clinical Pathology in the Tropics. By 


CHARLES BOWESMAN, O.B.E., B.A., M.D., F.R.C.S.E 
F.A.C.S., D.T.M. & H.Ed. 9} 64 in. Pp. 1068 
viii, with 321 illustrations. 1960. Edinburgh and 
London: E. & S. Livingstone Ltd. £5 10s. 
TuHIs book is published at an opportune time when 
tropical conditions are more commonly seen in this 
country owing to quick air travel. Tropical conditions 
may be manifest after a few hours in this country if the 
patient has travelled from Africa or the Middle East. 

This being so, it behoves the modern surgeon to be 
au fait with the surgical complications of tropical condi- 
tions. This book should prove invaluable to all surgeons 
whether in this country or the tropics. 

Mr. Bowesman writes from personal practical experi- 
ence, and he has written a very useful book, for there is 
no good book on operative surgery of tropical conditions. 

The illustrations throughout the book are excellent 
and of a high order of reproduction. 

A great future is predicted for this book. 
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Selected Papers. By Sir GEOFFREY JEFFERSON. 9} « 6 in. 
Pp. 563. xii, illustrated. 1960. London: Pitman 
Medical Publishing Co. Ltd. £5 §s. 


THIS is an inspiring volume containing some of the 
many papers which have come from the pen of Geoffrey 
Jefferson. The papers themselves have been selected by 
the author and cover a range of subjects. The first five 
come under the heading of reflections and portray some 
of Jeffersen’s philosophical thoughts, for it is admitted 
that he is one of the philosophers of the twentieth century. 
The second section of the book deals with portraits of 
distinguished neurologists and neurosurgeons, and it is 
in portraying these distinguished men that Jefferson is at 
his best. His account of Harvey Cushing is masterly, and 
he has given the reader an intimate account with many 
personal reminiscences of this great man. 

By far the greater part of this book is devoted to 
Jefferson’s published works on neurosurgery, and these 
make very interesting reading. Of course, the whole of 
the author’s papers have not been included in this volume 
because of lack of space, but one would have liked the 
paper “On the Veins of the Diploe” included because 
this is easily the best paper that has ever been published 
on this important subject. 

There can be no doubt whatever that, although ail 
these papers are essentially neurological in a wide sense, 
their method of presentation should interest all medical 
men and students. 

A wonderful production, beautifully presented, with 
clear and distinctive type and a handsome binding. It 
should make a strong appeal to the medical and scientific 
public on both sides of the Atlantic. 


Gastric Cytology. Principles, Methods and Results. 
By RupotF Otto Kart ScHape, M.D., L.R.C.P., 
M.R.C.S., Senior Lecturer, Department of Pathology, 
Royal Victoria Infirmary, King’s College, University 
of Durham. 9} - 7} in. Pp. 83 © viii, with 8¢ illustra- 
tions. 1960. London: Edward Arnold (Publishers) 
Ltd. 35s. 


WE are living in an age when cytology may be said to 
have come into its own, for the extended use of cyto- 
logical examinations is now universal. The trouble facing 
the medical profession is that there are far too few expert 
cytologists in this country. 

This being so, it is gratifying to read this excellent 
monograph which sets out the use of gastric cytology and 
contains some excellent photomicrographs. The author 
describes his methods in a practical and lucid way and 
convinces the reader that it is possible to detect early 
gastric carcinoma when the tumour is still confined to 
the mucosa and, therefore, not detectable by X rays or 
by the gastroscope. 

It is to be hoped that more cytologists will be forth- 
coming in the future, for there can be little doubt that 
the early detection of cancer of the stomach, colon, lung, 
and prostate can be forthcoming by this method of 
diagnosis. 


The Preparation of Medical Literature. By LovIse 
MONTGOMERY Cross, M.A. 9} «6 in. Pp. 451 ~ xvi, 
illustrated. 1960. London: Pitman Medical Publish- 
ing Co. Ltd. 80s. 


THIS is a most useful book which all would-be medical 
authors should consult. During the last decade there 
has been a spate of medical articles on both sides of the 
Atlantic which have been of so poor a quality that one 
wonders why editors of journals accepted them. 

Mr. Montgomery Cross gives some very practical 
and sound advice in this book, which is conveniently 
directed into seven sections. The first section is con- 
cerned with the planning of a paper or a book. The 


REVIEWS AND NOTICES OF BOOKS 


107 


advice on classification of papers and reasons for accepting 
or rejecting papers are sound. The second section deals 
with the problems of gathering material for a paper or 
book, while the third deals with the actual writing of the 
paper. The fourth section is concerned with style, and 
the fifth, sixth, and seventh with editing. 

In short, this book is a clear, handy, and expert guide 
to the techniques of preparing medical literature in 
journal or book form. 


Rose and Carless’ Manual of Surgery. Edited by 
Sir Cecil WAKELEY, Bt., K.B.E., C.B.; MICHAEL 
HARMER; and SELWYN TAYLOR. Nineteenth edition. 
94.6 in. Pp. 1404 xvi, with 940 illustrations and 
12 plates. 1960. London: Baillitre, Tindall & Cox. 
84s. 

THE new nineteenth edition of this very famous manual 

of surgery is certainly up to date, and to a large part 

rewritten, and some 370 new illustrations have been 
provided. 

Sir Cecil Wakeley, who has edited some eight previous 
editions, has acted as consulting editor to this edition, 
and his matured experience must have been of real value 
to the new editors. 

For more than sixty years ““Rose and Carless”’ has 
been one of the best-known text-books of surgery. 
Generation after generation of medical students have 
learnt the elements of surgery from it, while many of 
them later on returned to it when studying for the Final 
F.R.C.S. or M.S. 

The present edition is comprehensive and covers in 
an excellent way the whole field of surgery. Sections on 
Plastic Surgery, Eye Surgery, Ear, Nose and Throat 
Surgery, and Tropical Surgery are interestingly written 
and well illustrated. The sections on Orthopedic Surgery 
and the Surgery of the Nervous System are quite out- 
standing. 

This work is now published again in one volume, 
which makes for easy reading. and the cover is distinctive. 

‘Lhe whole text is lucid and well written. The illustra- 
tions are outstanding. 

There can be littie doubt that “* Rose and Carless”’ will 
still retain its place as the best text-book of surgery for 
students and practitioners. 

This text-book was first published in 1898, and, if 
future editions are up to the present standard, there is 
no reason why it should not see its centenary. 


An Introduction to Electronics for Physiological 
Workers. By I. C. Wuirtrietp, D.Sc., Reader in 
Physiology, University of Birmingham. Second 
edition. 7,’ «§ in. Pp. 263 - xii, illustrated. 19§9. 
London: Macmillan & Co. Ltd. 18s. 

Tuis book is excellent and serves ideally the purpose for 

which it is designed. It is not intended as a practical 

manual on circuitry, nor, as the Foreword warns, is it 

‘““a book for those who hope, in an idle hour, to ‘ pick up’ 

something about electronics’’. Its purpose lies some- 

where in between. The operating theatre, the laboratory, 
and even the wards are being invaded by electronic 
devices, and this trend may be expected to grow. For 
the surgeon who uses these devices, but who uses them 
without understanding the principles upon which they 
work, this is the book to provide him with just that 
information which will satisfy his curiosity and enable 
him to take an intelligent interest in the operation of the 
machines which are to-day essential to him. Most of 
those who read this review may be entirely ignorant of 
the principles of electronics and even a little doubtful 
about what the term means. For them, as for your 
reviewer, this is not an easy book, but it is an eminently 
worthwhile book and invites, indeed for the tyro demands, 
that it should be read twice or thrice, each time with a 
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clearer understanding. For beginners it would be better 
to read the first two chapters on the principles of elec- 
tricity which the reader may have forgotten that he learnt 
at school, then chapters three and four on thermionic 
emission, the diode, triode, and multi-electrode valves. 
He should then skip to chapter twenty-one, which deals 
with the comparable principles related to those mysterious 
characters of the mid-twentieth century—semiconductors 
and transistors. There is a delightfully simple exposition 
of the principles upon which these devices work, and by 
this time the reader will have acquired confidence; if he 
reads them again he will have acquired knowledge. 
Many of the intervening chapters stand on their own 
and can be picked out at choice. Such are the chapters 
on gas-filled tubes, photo-electric cells, feedback, cathode 
followers, ‘noise’ and the cathode-ray tube. 

The author has managed to pack into this worthy, 
brief, and inexpensive volume all that the non-technical 
worker needs to know about electronics without intro- 
ducing any mathematics more complicated than Ohm’s 
law. The text is liberally provided with clear diagrams 
which illustrate the essential circuitry. 

For the Primary Fellowship candidate this book is 
more valuable than some of the more recondite required 
reading in anatomy, although unfortunately the examiners 
do not yet recognize it. In the meanwhile those of more 
mature years may soothe their bewilderment by reading 
this splendid book and so acquire an understanding, 
even a mastery, of the principles of a modern and essential 
technique. 


Surgery in World War II. Official History of the 
Medical Department, U.S. Army. Neurosurgery. 
Volume II. Edited by Colonel JoHN Boyp Coates, 
jun., M.C.; R. GLEN SpuRLING, M.D.; and BARNES 
WoopHALL, M.D. 9} « 6) in. Pp. 705 xxvi, with 
283 illustrations and numerous tables. 1959. Washing- 
ton, D.C.: Office of the Surgeon General Department 
of the Army. $7.00. 


Tus large and handsome volume is a worthy successor 
to volume I, which also dealt with neurosurgery in World 
War II. This volume deals with injuries of the spinal 
cord and the peripheral nerves. 

As with volume I, this work has been edited by two 
distinguished neurosurgeons, Dr. R. Glen Spurling, 
Professor of Neurosurgery at the University of Louisville 
School of Medicine, and Dr. Barnes Woodhall, Professor 
and Chairman of the Division of Neurosurgery at Duke 
University School of Medicine. In addition to their own 
contributions, the editors are supported by eighteen other 
authors. 

Every aspect of the many and varied injuries of the 
spinal cord and the peripheral nerves is covered and the 
treatment considered in detail. 

Neurosurgery has benefited considerably by the 
clinical experience in both the two World Wars and this 
experience is most valuable to peace-time neurosurgery, 
especially as we live in a traumatic age. 

A most useful volume containing a wealth of material 
which is well documented and beautifully illustrated. 


Atlas of Anatomy and Surgical Approaches in 
Orthopedic Surgery—Upper Extremity. By 
RupOLFo COSENTINO, M.D., Assistant Professor in 
Orthopedic Surgery, University of La Plata, Argentina. 
11 <8} in. Pp. xiv, with 134 illustrations. 
1960. Springfield, Illinois: Charles C. Thomas. 
(Oxford: Blackwell Scientific Publications.) 84s. 

To this atlas Dr. Cosentino has combined his talents as 

a sound practical orthopedic surgeon with that of an 

orthodox anatomist. The various enlarged anatomical 

dissections are excellent, and beautifully reproduced, and 
what is more, they are very original, which is most 
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refreshing these days. In all there are well over a hundred 
plates showing the various approaches by surgery to 
orthopedic operations, as well as numerous anatomical 
dissections. 

Professor Arthur Steindler, of Iowa City, writes an 
enthusiastic foreword to this monograph, in which he 
considers that this is an endeavour to standardize the 
road to the operative field rather than the operation 
itself. 

This book will be of real value to orthopedic surgeons, 
and also to teachers of applied anatomy. 


J.-M. Charcot, 1825-1893. His Life—His Work. By 
GeorGrs GUILLAIN, M.D., Membre d’L’Institut, 
Membre de L’Académie de Médecine. Edited and 
translated by PEarce BatLey, Ph.D., M.D. Pp. 
202 - xvi. 1959. London: Pitman Medical Publishing 
Co. §0s. 

Tuis is a delightful book which gives a very vivid picture 

of a great neurologist who actually introduced this branch 

of medicine to the profession and saw it mature and 
come of age. 

There can be no doubt that Jean-Martin Charcot was 
an illustrious and renowned clinician and pathologist. 
Besides this he was a shrewd observer, and taught his 
stedents sound practical neurology. 

Charcot’s name will always be associated with the 
Hospital of the Salpétriére, and it was Charcot who 
converted this “grand asylum of human misery” into a 
neurological hospital which became world-famous. 

One of the crimes the Germans committed in Paris 
was removing the bronze statue of Charcot to Germany 
so that it could be melted down for war material. 

This book portrays the life and work of a great 
Frenchman and one who added lustre to the medical 
profession of his day. 

Every neurologist the world over will wish to possess 
this book. 


Report of Committee 2 on Possible Dose for Internal 
Radiation (1959). Pp. 233 ~ xxxii. 1960. London: 
Pergamon Press. 30s. 


THIS is a most useful report which should prove of real 
value to physicists and radiotherapists, for it gives in 
great detail the permissible dose for internal radiation. 

A useful table is set out in which the maximum per- 
missible body burdens, and maximum permissible con- 
centrations of radionuclides in air, and in water, for 
occupational exposure, are given. 

A handy reference volume. 


Tetanus, Prophylaxe und Therapie. By Leo ECKMANN. 


84 « §}? in. Pp. 128, with 14 illustrations. 

Basel: Benno Schwabe & Co. S.Fr.16. 

THE eradication of tetanus by immunization has been 
hindered by a divergence of practice from accepted 
teaching: following the large-scale and very effective use 
of toxoid in the Services of this and other countries in the 
recent war, there is general agreement that active prophy- 
laxis is the method of choice. Yet, in the casualty depart- 
ments of many hospitals, large numbers of doses of 
equine antitoxic serum are still administered, despite its 
limited prophylactic value and the well-known dangers 
of anaphylaxis and serum-sickness. 

Drawing on his considerable experience of this condi- 
tion at the Surgical Clinic of Basel University, Dr. Eck- 
mann’s timely contribution, especially in its practical 
immunological aspects, deserves attention. 

When the possibility of wound contamination with 
tetanus arises, he would substitute active for passive im- 
munization, and he adduces evidence that the toxoid- 
molecules, by competing with toxin-fixation in nervous 
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tissue, limit the condition. Where infection with tetanus 
has become established, he administers human antitoxin 
by transfusing blood obtained from recently actively im- 
munized persons; in this connexion, he exposes the use- 
lessness of convalescent serum. As a matter of somewhat 
academic interest, and perhaps to overcome opposition 
due to ingrained practice, he shows that combining toxoid 
with equine antitoxic serum does not detract from the 
effectiveness of the forrner. 

The monograph concludes with an entirely up-to-date 
account of surgical and relaxant therapy, the latter with 
all its implications. It is warmly recommended, and is 
quite easy to comprehend on even a limited knowledge of 
German. 


Chirurgie du Célon. By HENRI WELTI. 9} 
Pp. 386, with 1960. Paris: 
et Cie. N.F.60 


THIS monograph ne Selina Welti of Paris is a beauti- 
fully produced and illustrated work. It is divided into 
two sections; the first deals with the surgical technique of 
colonic resections, the second covers in detail the surgical 
management of the different pathological conditions of 
the large bowel. These include tumours, colitis, intus- 
susception, volvulus, megacolon, and injuries. 

A radical approach to colonic cancer is preached; 
thus an extended resection of the left colon is advised for 
splenic flexure tumours which includes spleen and distal 
pancreas, allowing the apex of the inferior mesenteric 
pedicle to be cleared. For this a left thoraco-abdominal 
incision is used. Abdominoperineal excision is performed 
for growths at the rectosigmoid, anterior resection being 
reserved as a purely palliative procedure. 

The text is up to date and accords with practice in 
this country. Key references are given, but one notices 
almost a boycott of British contributions to colonic 
surgery. 


<6 in. 
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Body Fluids in Surgery. By A. W. WILKINSON, Ch.M., 
F.R.C.S.E., F.R.C.S., Nuffield Professor of Pediatric 
Surgery, The Institute of Child Health of the Uni- 
versity of London. Second edition. 84» §} in. Pp. 
276 + xii, with 12 illustrations. 1960. Edinburgh and 
London: E. & S. Livingstone Ltd. 21s. 


THE second edition of this well-known monograph is an 
important contribution to the problems of metabolism in 


the surgical patient. The theoretical aspects of electro- 
lyte and water exchange are clearly and fully discussed 
so that the book is a mine of information for the senior 
surgeon and a splendid means of revision for the younger 
surgeon who has been brought up to appreciate the 
importance of potassium and magnesium as well as of 
sodium. 

For the first time the Bronsted Lowry system of 
designating acids and bases has been used and the system 
of measurement by milliequivalents is now so firmly 
established that the explanation of this system, which was 
featured early in the first edition, has now been relegated 
to an appendix at the end of the second. If an explana- 
tion is necessary at all, surely it should come at the begin- 
ning! 

A new chapter has been introduced on the manage- 
ment of the newborn and of infants, which reflects the 
author’s special interests in this field. This aspect of 
the subject is acquiring increasing importance with the 
development of operations for the relief of gross con- 
genital abnormalities, especially of the gastro-intestinal 
tract. 

Throughout the book the clinical aspect of bio- 
chemical abnormalities is kept well to the fore. This is 
particularly evident in the description of potassium 
deprivation, shock, and disturbances of the acid-base 
equilibrium. An attempt, however, to explain the theory 
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of chemical buffering without recourse to equations is 
only partly successful, and is in contrast to the most 
illuminating description of the buffering action of the 
kidney where well-designed diagrams make the whole 
process beautifully clear. 

The chapter on shock deserves special praise for its 
clarity and information content. The author’s pre- 
dilection for gum acacia and dextran as opposed to 
plasma to restore circulatory blood volume is well argued, 
but there is no mention of radio-isotopic methods of 
blood-volume estimation as an aid in determining how 
much fluid needs to be restored; and the indications and 
contra-indications for restoration of fluid by the mouth 
in shocked patients might have been more clearly stated. 
The best way of insuring that a shocked patient does not 
receive an overdose of morphine is to mark the dose 
given on the forehead with a skin pencil. 

In the chapter on loss of gastro-intestinal secretions 
the main surgical conditions in which this may occur are 
detailed and this chapter alone must make the possession 
of this book a necessity for the practising surgeon. Here 
he will find in detail how to deal with the problems of 
duodenal, biliary, pancreatic and other fistula, together 
with accounts of the biochemical problems of ileostomy 
and ureteric transplantation. 

Withdrawal of a gastric suction tube is enjoined when 
the aspirate becomes clear and green. No reliance is 
placed on “return of peristaltic sounds” as it is pointed 
out that the gastric suction itself, by withdrawing neces- 
sary electrolytes, may perpetuate a paralytic state of the 
bowel. 

Final chapters deal with the problems of associated 
heart and kidney disease, the danger of ‘routine’ intra- 
venous therapy for all big operations, and the advocacy 
of fat emulsions as a source of calories in the patient 
being fed intravenously. 

A book to buy, to browse over, and, in emergency, to 
consult. 


Peptic Ulceration. By CHARLES WELLS, Professor of 
Surgery, University of Liverpool; and JAMES KYLE, 
M.B., M.Ch., F.R.C.S., F.R.C.S.(1.), Senior Lecturer 
in Surgery, University of Aberdeen. 9} « 6} in. Pp 
260 - xii, with 44 illustrations. 1960. Edinburgh and 
London: E. & S. Livingstone Ltd. 42s. 

It is becoming increasingly the habit to publish collec- 
tions of articles in book form. Editorship grows apace at 
the expense of authorship. Peptic Ulceration is no excep- 
tion, though as the names Wells and Kyle are on the 
cover without qualifying phrase, it is with some surprise 
to find on opening the book that it is in fact a symposium 
of thirteen articles composed by eight workers, past and 
present, from Liverpool. 

Such a symposium is very welcome, for it gathers to- 
gether all known facts, and forms, as it were, a platform 
from which we may survey the whole field anew 

It is perhaps invidious to single out any article for 
especial praise, but it is only natural that the reader will 
be attracted most to what is new to him, rather than to 
old ground reploughed. Thus he may find particular 
interest in Dr. Brackett’s masterly summary of the 
epidemiology, and the quite brilliant article on aetiology 
by Dr. Wilfred Sircus. Likewise all three articles written 
by Professor Welbourn, and devoted to alimentary func- 
tion following gastric operations, will be read with keen 
interest. Professor Wells himself has contributed two 
articles—one on the principles of gastric surgery, and 
another on their practice. As is to be expected from one 
of such rich experience, these chapters will be of particular 
value to young surgeons in the earlier stages of their 
career. 

Dr. Lester Dragstedt has written a delightful fore- 
word, and as an appendix the Editors have included 
translations from the German literature of the latter 
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1880s, the decade which saw the start of gastric surgery, 
a letter from Billroth describing his first operation, per- 
formed for cancer; W6lfler describing the first gastro- 
enterostomy, and Hacker the first resection for cancer 
combined with gastro-enterostomy, the forerunner of the 
Polya. After these come translations of works of a decade 
thirty years later by Polya himself, by Finisterer, and by 
Shoemaker. The Editors deserve our thanks for thus 
providing in so convenient and original a form the very 
fundamentals of gastric surgery. The book is of con- 
venient size, and beautifully produced. 


Treatment of Urinary Lithiasis. Compiled and 
edited by ARTHUR J. Butt, B.S., M.D., F.A.C.S., 
Baptist Hospital, Pensacola, Florida. 19 «7 in. Pp. 
577 + xxii, fully illustrated. 1960. Springfield, Illinois: 
Charles C. Thomas. (Oxford: Blackwell Scientific 
Publications Ltd.) £8 8s. 


Tuis large and comprehensive monograph covers every 
aspect of the treatment of stone in the urinary tract. 
There are no less than thirty-two contributors, so that 
every facet on this subject has been included in the text. 

Dr. Butt himself has written a most fascinating 
account of the history of the treatment of urinary lithi- 
asis and has illustrated this with numerous historical 
pictures. It must be admitted that the modern methods 
of treatment of stone in the urinary tract commenced 
with the twentieth century. 

The pre- and post-operative treatment of urinary 
lithiasis is discussed in a comprehensive and meticulous 
way, and the various drugs and antibiotics are considered 
in detail. The medical treatment and management of 
stone are not forgotten. 

Throughout the book the illustrations, including radio- 
graphs, are of a high order and are well reproduced. 

There can be no doubt that this work encompasses 
in complete and convenient form all that is currently 
known about the operative and conservative treatment 
of each specific type of urinary calculus. A very valuable 
reference work. 

We consider the price of the book rather excessive 
even in these modern days. 


The Discovery of Reflexes. By E. G. T. Lippe, 
D.M., F.R.S., Waynflete Professor of Physiology, 
The University of Oxford. 9} 


6 in. Pp. 174 + vili, 
illustrated. 1960. Oxford: The Clarendon Press. 
(London: Oxford University Press.) 30s. 


THE author tells us that this book is neither a text-book 
nor a biography, but that it is written as a tribute to the 
life and work of Charles Sherrington, who expressed an 
earnest desire that no one would write his biography. 
Pre-eminent though he was in eliciting the physiology 
of spinal reflexes, Sherrington was not their discoverer, 
and Professor Liddell has given us an account of the 
progress made in knowledge of the nervous system from 
early days, when in 1665 Robert Hooke was probably the 
first to see nerve-cells under the microscope, until Sher- 
rington’s time. The book begins and ends with quota- 
tions in French from Vulpian, whose Legons sur la Physio- 
logie du Systéme Nerveux have obviously impressed the 
author as they did Sherrington himself. Vulpian’s and 
other names which are household words, such as Wal- 
deyer, Magendie, du Bois Reymond, Volta, Galvani, and 
Claude Bernard, recur throughout the text, which gives 
neurophysiologists in particular an outline of the evolu- 
tion of modern knowledge of their subject. There are 
four chapters—viz., the nerve-cells and the microscope, 
animal electricity, experimental approaches, and Sher- 
rington and his time. A list of references, followed by a 
bibliographical appendix and indices of both names and 
subjects, completes the book, which contains some 22 
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figures. It should have a wide appeal to all who are 
interested in the background and development of our 
knowledge of the nervous system. 


Cole and Elman’s Textbook of Surgery. Edited by 
WARREN H. Coie, M.D., Professor and Head of the 
Department of Surgery, University of Illinois College 
of Medicine; Chief Surgeon, Illinois Research and 
Educational Hospitals, Chicago. Seventh edition. 
10 » 6} in. Pp. 1224 » xxi, illustrated. 1960. London: 
Staples Press. £7 7s. 

THE new seventh edition of this work covers in a com- 

prehensive way all the branches of Surgery. There can 

be little doubt that to-day the onus of writing a text- 
book of Surgery is greater than it was thirty years ago. 

With the great expansion of surgical science the whole 

domain of Surgery cannot be covered by one individual. 

This being so, Warren Cole has been wise in selecting 

some forty-nine contributors to help him in this work. 

All phases of Surgery are included, together with Ana- 

tomy, Physiology, and Pathology integrated with clinical 

manifestations. This is just what the medical student of 
to-day requires; moreover, it sets out the value of the 
basic medical sciences within the orbit of Surgery. 

This work is well illustrated with clinical photographs, 
radiographs, photomicrographs, and line drawings, and 
it should prove of even more value than its predecessors. 


Christopher’s Textbook of Surgery. Edited by 
LoyaL Davis, M.D., Chairman of the Department 
of Surgery, Northwestern University Medical School. 
Seventh edition. 10.6} in. Pp. 1551+ xx, with 
1597 illustrations on 810 figures. 1960. Philadelphia 
and London: W. B. Saunders Co. £5 19s. 

Tuts well-known text-book was first published in 1936 

and became the standard work in America, and since that 

date it has become progressively more popular both in 

America and this country. This new seventh edition is 

in the capable hands of Loyal Davis, and he has per- 

formed a difficult task in correlating his eighty-odd 
contributors so that every facet of surgery is covered, 
and yet there is no overlapping. 

This work is profusely illustrated, there being con- 
siderably more illustrations than there are pages in the 
book. The majority of the illustrations are excellent— 
especially the line drawings—and, what is so refreshing, 
a large number of these are original. 

This new edition gives a true picture of American 
Surgery at the present time, and should prove of real 
value to surgeons and to postgraduate students who are 
working for higher surgical degrees or diplomas. 


Radiology as a Diagnostic Aid in Clinical Surgery. 
By Howarp MiIpp.Lemiss, M.D., F.F.R., D.M.R.D., 
Director of Radiology, United Bristol Hospitals; 
Lecturer-in-Charge, Department of Radiodiagnosis, 
University of Bristol. 9} 6} in. Pp. 151+ vi, with 
86 illustrations. 1960. London: William Heinemann 
Ltd. 30s. 


THis is a very practical and useful book and one which 
will be of real value to surgeons. The author has pro- 
duced a relatively small monograph which is packed 
with practical information and is illustrated with excel- 
lent radiographs. Some of the illustrations are superb; 
some of the radiographs are the best we have seen. 

The author’s aim has been to assist the surgeon to a 
better understanding of the scope, and limitations, of 
this branch of medicine, so that he may obtain all the 
help that can be made available, and avoid the pitfalls 
that too implicit a faith in the power of radiology may 
produce. 
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The book, although it contains only one hundred and 
fifty pages, covers the whole field of radiology. The com- 
mon and the rare conditions are included. The various 
vascular investigations, such as aortography, arterio- 
graphy, venography of the leg, and portal venography, 
are particularly good. 

This monograph will make a strong appeal to surgeons 
of all grades, for it is informative and practical. 


An Atlas of Neurosurgical Techniques. By JAMeEs L. 
Popper, M.D., Neurosurgeon, The Lahey Clinic, 
New England Baptist Hospital, New England 
Deaconess Hospital. 10} « 7} in. Pp. §22 + xii, with 
248 plates. 1960. Philadelphia and London: W. B. 
Saunders Co. £9 16s. 

THis is a beautiful and vivid atlas depicting the various 
techniques which are in use to-day in the important field 
of neurosurgery. The author has been most fortunate in 
his artists, for they have portrayed the various operative 
techniques in a most vivid and realistic manner. Every 
operative procedure has been illustrated in this most 
comprehensive atlas and for this very reason the book will 
be most valuable as a reference volume. 

Neurosurgery to-day is a large branch of surgery, as 
it has progressed considerably since the Second World 
War. Traumatic Surgery is on the increase all over the 
world, and the modern surgeon has to deal with many 
cases of injury of the skull and spinal cord. This atlas 
covers the traumatic side of neurosurgery. 

There can be little doubt that this atlas is the best 
which has so far been produced on the subject of neuro- 
surgical techniques. 


Pathology of Infancy and Childhood. By AGNngs R. 
MacGreGor, M.D., F.R.C.P.E., F.R.C.O.G., Reader 
in Pathology of Diseases of Children, Edinburgh 
University. 84 s} in. Pp. 631 viii, with 388 
illustrations. 1960. Edinburgh and London: E. & 
S. Livingstone Ltd. 75s. 


Tuts book should prove invaluable not only to patho- 
logists, paediatricians, and pediatric surgeons, but also to 
post-graduate students preparing to sit for higher exami- 
nations. 

During the last twenty years the pathology of the 
foetal and neonatal periods has come to the fore, and its 
importance has been recognized. 

The present volume is the outcome of a lifetime de- 
voted to the pathology of infancy and childhood, and Dr. 
Macgregor with her matured background has been able 
to present a most interesting and readable book which 
is beautifully illustrated. The photomicrographs are 
superb. 

At the end of each chapter there is a useful list of 
current references which in itseif is most helpful. 

Perhaps the most useful chapter in the book is that 
devoted to malignant and potentially malignant neo- 
plasms; this is an important contribution to our know- 
ledge. 

A most useful production. 


Dr. Kelly of Hopkins. By Auprey W. Davis. 8} 


5} in. Pp. 242 + xii. 

Hopkins Press. 

40s. 
THERE have been many books published about the Johns 
Hopkins Hospital and some of its great men who worked 
there, but none is more pleasing than the one Miss 
Davis has written abeut Dr. Kelly. This is an important 
and full biography concerning Dr. Keliy, who was known 
the world over as a brilliant surgeon and gynzcologist. 
He was one of the pioneers, together with Drs. Welch, 
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Osler, and Halsted, who inaugurated the Johns Hopkins 
Hospital. 

This biography gives a frank picture of a man who 
was deeply religious and a man of great principles, and 
these facts emerge from his letters and his teaching to 
students. 

Some of the letters written by Sir William Osler to 
Kelly are of historic significance. 

The life history of this great man of Science is told in 
a candid, lucid style which is truly delightful. 

We could do with more books of this calibre. 


Pathogenesis and Treatment of Occlusive Arterial 
Disease. The Proceedings of a Conference held in 
London at the Royal College of Physicians of London, 
Nov. 13-14, 1959. Edited by LAwson McDonaLp. 
9» §} in. Pp. 237 xii, illustrated. 1960. London: 
Pitman Medical Publishing Co. 2§s. 

THE proceedings of the recent conference at the Royal 
College of Physicians on arterial obstruction by clor are 
here recorded, four aspects of the problem being dealt 
with— namely, the pathogenesis, cerebral vascular disease, 
disease of the coronary arteries, and peripheral vascular 
disease. The contributions to these subjects, which were 
made by from five to seven speakers on each subject 
under a separate chairman, are given, and the details of 
the discussions which took place. Demonstrations of 
angiograms in acute stroke, of blood coagulation, and 
ischemic heart disease, and of the microscopical appear- 
ances of artificial thrombi which were also provided at 
the meeting complete the volume along with an index. 
Many interesting facts are reported; thus bus drivers 
are more liable to sudden death than bus conductors, 
whether they be fat, lean, or of medium build; under- 
nourished people eating little animal fat suffer little 
coronary disease, deaths from which are more common 
in America than in Sweden. Tobacco and stress are still 
among the chief contributors to vascular disease in general 
and there is not much to disturb management along 
conventional lines, but in cases ef cerebral vascular dis- 
ease anticoagulants are probably better avoided, particu- 
larly if hypertension exists. The book is bound in a cloth 
cover and illustrated by line drawings, photographs, and 
microphotographs, tables, and graphs. It is of interest 
as a current account of the views and practice of some of 
the leading writers on the subject. 


Intussusception in Infants and Children. By Mark 
M. RavitcH, M.D., Associate Professor of Surgery, 
The Johns Hopkins University School of Medicine, 
Surgeon-in-Chief, The Baltimore City Hospital, 
Baltimore, Maryland. 11 84 in. Pp. 121, with 43 
illustrations. 1960. Illinois: Charles C. Thomas. 
Oxford: Blackwell Scientific Publications Ltd.) 76s. 

THIS monograph covers in 4 very comprehensive manner 

the whole field of intussusception in infants and children. 

The clinical picture, pathology, and treatment are all 

described in a very lucid way. 

An interesting experimental study of intussusception 
produced in dogs makes intriguing reading. 

An extensive study of the treatment by hydrostatic 
pressure reduction without operation is included in the 
book. This survey is illustrated with numerous radio- 
graphs. 

This monograph for the most part is the experience 
of the author at Johns Hopkins Hospital, but he has made 
use of the work of others, both in America and elsewhere. 
It is a pity that errors in the spelling of the names of 
British surgecns have crept in. 

This is the first of a new series entitled Pediatric 
Surgical Monographs; we look forward to the next in 
the series. 


4 
i 
oy 
— q 
“ 
7 
= 
4 


THE BRITISH 


JOURNAL OF 


SURGERY 


BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. 


A selection 


will be made from these for review, precedence being given to new books and to those having the 


greatest interest to our readers.] 


Bibliotheca Gastroenterologica Fasc. 2. Diinndann- 
pathologie. Pathologie de lintestin gréle. Sym- 
posium der Schweizerischer Gesellschaft fiir Gastro- 
enterologie in Genf. 1959. By H. J. FAHRLANDER. 
9} ~ 6} in. Pp. 220, with §4 illustrations. 1960. 
Basel and New York: S. Karger. S.Fr. 38. 


Numerical Properties of Functions of more than 
one Independent Variable. Edited by Henry C. 
THACKER, junr. Volume 86 of Annals of the New 
York Academy of Sciences. 9 « 6 in. Pp. 197. 
1960. New York: Academy of Sciences. $3.00. 


New York Academy of Sciences, Volume 79. Biology 
of the Pleuropneumonialike Organisms. Edited 
by JOHN B. NELSON. 9 ~ 6 in. Pp. 453, illustrated. 
1960. New York: Academy of Sciences. $5.00. 


Le Phénoméne de Raynaud. By P. LANGERON and 
L. Crocce.. 84 ~ §} in. Pp. 197 + x. 1960. Paris: 
L’Expansion Editeur. N.F. 19.50. 


Alfred Hospital Clinical Reports. Volume 9. 9} - 
6 in. Pp. 129, illustrated. 1960. Melbourne: The 
Alfred Hospital. 


The Rehabilitation of Patients with Deep Burns 
connected with the Recovery of Function and 
Sensation of Grafted Skin Areas. By A. J. 
Sneep, J. F. FoL_Kerts, and H. A. MEYLING. 10} 

7 in. Pp. 70, with 11 illustrations. 1959. Amsterdam: 
North-Holland Publishing Co. Guilder 7. 


Antikoagulantien in der Chirurgie. By H. A. Tuies 
and J. in. Pp. 54, illustrated. 
1960. Basel & Stuttgart: Benno Schwabe & Co. 
Bro. Fr. 6.50. 


Klinische Chirurgie fiir die Praxis. By O. DieBoLp, 
H. JUNGHANNS, and L. ZUKSCHWERDT. Volume 2, 
No. 1. ro} « 7} in. Pp. 224, with 96 illustrations. 
1960. Stuttgart: Georg Thieme. D.M.42. 


A Clinical Prospect of the Cancer Problem. By 
D. W. SmitHers, M.D., F.R.C.P., F.F.R. 9} 
64 in. Pp. 232 + xvi, with 46 illustrations. 1960. 
Edinburgh & London: E. & S. Livingstone Ltd. 
37s. 6d. 


Fundamental Aspects of Normal and Malignant 
Growth. Edited by Wixtor W. NowinskI. 9} 
64 in. Pp. 1025 + xvi, illustrated. 1960. Amster- 
dam: Elsevier Publishing Co. (London: Van Nos- 
trand Co. Ltd.) £10 Ios. 


Active Alerted Posture. By W. E. Tucker, F.R.C.S., 
Consulting Orthopedic Surgeon, Royal London 


Homoeopathic Hospital. 84 ~ 5} in. Pp. 64 © viii, 
with 24 illustrations. 1960. Edinburgh & London: 
E. & S. Livingstone Ltd. tos. 6d. 


Shaw’s Textbook of Operative Gynaecology. Re- 
vised by JOHN Howkins, M.D., M.S. (Lond.), 
F.R.C.S. (Eng.), F.R.C.O.G., Obstetrical and Gynae- 
cological Surgeon, St. Bartholomew’s Hospital, 
London. Second edition. 11 ~ 84 in. Pp. 484 + 
viii, with 428 illustrations. 1960. Edinburgh & 
London: E. & S. Livingstone Ltd. £§ §s. 


Klinisché Chirurgie fiir die Praxis. By O. DreBoLp, 
H. JUNGHANNS, and L. ZUKSCHWERDT. Volume 3, 
Part I. 10} 7 in. Pp. 147, with §4 illustrations. 
1960. Stuttgart: Georg Thieme. D.M.28. 


Les Sutures Bronchiques. 
6} in. Pp. 
Leconte. 


A Practice of General Anaesthesia for Neuro- 
surgery. By Ropert I. W. BALLANTINE, M.R.C.S., 
L.R.C.P., D.A., F.F.A.R.C.S., Consultant Anaesthe- 
tist, St. Bartholomew’s Hospital; and IAN JACKSON, 
M.R.C.S., L.R.C.P., D.A., Consultant Anasthetist, 
St. Bartholomew’s Hospital. 8 ~ 5] in. Pp. 1§2 
viii, with 68 illustrations. 1960. London: J. & A 
Churchill Ltd. 27s. 6d. 


Exposés d’Anesthésiologie. By P. HuGUENARD and 
P. JAQUENOUD. Part One, 2nd edition. 84 ~ 6 in. 
Pp. 218, with 30 illustrations. 1960. Paris: Masson 
et Cie. N.F. 23.00. 


Exposés d’Anesthésiologie. By P. HuGUENARD and 
P. JAQUENOUD. Part Two. 84 ~« 6 in. Pp. 274, with 
18 illustrations. 1960. Paris: Masson et Cie. N.F. 
23.00. 


By C. T. DAHL. 9} ~ 
111, illustrated. 


1960. Marseille: M. 


Actualités sur les Maladies des Veines. Meeting 
under Prof. ANDRE SICARD, Beaujon Hospital, Paris. 
10} 8 in. Pp. 90, with 56 illustrations. 1960. 
Paris: L’Expansion Scientific Frangaise. N.F. 13.00. 


Atlas der gynakologischen Operationen. By O. 
KASER and A. IKLE. 84 10} in. Pp. 451 ~ xii, with 
707 illustrations. 1960. Stuttgart: Georg Thieme. 
D.M.148. 


Physiologie und Klinik der Bluttransfusion. By 
Horst MOLLER. 9} » 6) in. Pp. 328 ~ xii, with 48 
illustrations. 1960. Jena: Gustav Fischer. Geb. D.M. 
28.15. 

I Tumori Retroperitoneali. By G. F. PELLEGRINI and 


G. CARAFFA. 9} © 6] in. Pp. 306 ~ xii, with 179 
illustrations. 1960. Milan: Edizioni Minerva Medica. 
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Butterworth Books for Surgeons ¢ ¢ ¢ 
€ 


GENERAL ANAESTHESIA 


Edited by FRANCIS T. EVANS, M.B., B.S., F.F.A.R.C.S., D.A. and T. CECIL GRAY, M.D., 
F.F.A.R.C.S. In two volumes: Vol. 1: Pp. xiv+531+Index. Vol. Il: Pp. xii+431+ Index. 
199 illustrations. £7 7s. net per set, by post 2s. 9d. extra. 


The whole wide field of anaesthesia is covered in these two volumes. The first takes in basic principles, 
covering those specialised aspects of anatomy, physiology and neurophysiology, which are important to 
anaesthetists in their everyday work, pre-anaesthetic considerations, apparatus, blood transfusions, the 
different methods of administration and many other subjects. Techniques, special fields and hazards are 
detailed in the second, where the appropriate anaesthetic approach to every type of operation is minutely 
examined by accepted authorities writing on their own subjects. 


CANCER OF THE PHARYNX, LARYNX AND OESOPHAGUS 
and its Surgical Treatment 
By RONALD W. RAVEN, O.B.E. (Mil.), T.D., F.R.C.S. Pp. xiv +292 + Index. 189 illustrations. 
67s. 6d. net, by post Is. 9d. extra. 


The author of this book writes from a wealth of personal experience. He deals exhaustively not only with 
pathology and anatomy, but with pre-cancerous conditions and the clinical picture, describing those 
operations which he has found valuable. The results of radiotherapy are fully reviewed, together with 
special anaesthetic considerations. 


“This book is the most up-to-date and exhaustive work that has so far been produced and it will remain the 
reference volume on cancer of the pharynx, larynx and oesophagus for some time to come.” 
British Journal of Surgery. 


PRINCIPLES OF BONE X-RAY DIAGNOSIS 


By GEORGE SIMON, M.D., M.R.C.P., F.F.R. Pp. xx + 170+ Index. 244 illustrations. 57s. 6d., 
by post Is. 9d. extra. 


Dr. Simon uses the familiar method of classifying the abnormalities shown on the X-ray, and then linking 


will also be welcomed by orthopaedic surgeons and by all doctors who may be required to interpret the 
appearances on bone X-rays. 


MODERN TRENDS IN ACCIDENT SURGERY AND MEDICINE 
Edited by A. RUSCOE CLARKE, M.B.E., M.B. (Lond.), F.R.C.S. (Eng.), F. GG. BADGER, B.Sc., 
F.R.C.S. (Ed.) and SIMON SEVITT, M.D., M.Sc., M.A., F.R.C.P.1., D.P.H. Pp. xi + 330+ Index. 

196 illustrations. 65s. net, by post Is. 9d. extra. 

The Birmingham Accident Hospital is a pioneer centre developed to deal exclusively and immediately with 

accidents to the exclusion of every other type of case, and this book, where the editors and contributors all 


are, or have been associated with the hospital, is the outcome of years of experience concentrated in the 
management of every type of accident—a fund of unique, specialised and practical knowledge. 


MODERN TRENDS IN SURGICAL MATERIALS 


Edited by LEON GILLIS, M.B.E., M.Ch. (Orth.), F.R.C.S. (Eng.), F.R.C.S. (Edin.), D.L.O. 
Pp. x + 270+ Index. 135 illustrations. 72s. 6d. net, by post Is. 9d. extra. 


“Today a bewildering variety of substances and ligature materials are introduced into surgical wounds and 
it is imperative for the surgeon to know something of their physical and chemical properties and the 
pathological responses which they elicit. This book sets out to supply such information to the busy 
practising surgeon... . 


“There is something in this book for every surgeon and it would appear to be of particular value to ortho- 
paedic surgeons.”’—Proceedings of the Royal Society of Medicine. 


Full details and illustrated Catalogue available on application 


BUTTERWORTHS 4 & 5 Bell Yard, London WC2 
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H.K. Lewis & Co. Ltd. | Medical Lending Library 


Medical Publishers Annual Subscription from {1 17s. 6d. 


and Booksellers Prospectus post free on application 
Bi-monthly List of New Books and New Editions added to the Library 


136 GOWER STREET sent post free on request 

LONDON x W.C.1 THE LIBRARY CATALOGUE revised to December, 1956, 
(Adjoining University College ond Hospitol) containing a Classified Index of Authors and Subjects. 
Subscribers £1 5s. net. Non-subscribers £2 2s. net. 
Telephone: EUSton 4282 (9 lines). Postage 2s. 


Telegrams: Publicavit, Westcent, London. 
Sesabitehed 1044. NEW BOOKS ADDED IMMEDIATELY UPON PUBLICATION 


THE WORLD’S GREATEST BOOKSHOP 


STOCK OF 
OVER 
4 MILLION 
VOLUMES 
** FOR BOOKS *# * 
BIG DEPARTMENT FOR MEDICAL BOOKS 
Many medical men tell us that it is the best medical books department in London 
119-125 CHARING CROSS ROAD LONDON WC2. 
Gerrard 5660 (20 lines) ye Open 9-6 (incl. Sats.) 


NEAREST STATION: TOTTENHAM COURT ROAD 


Garrison— 
HISTORY OF MEDICINE 


A collector’s item—again available in a new reprint 


Fourth Edition. This unusual history of medicine, originally published in 1929, has been 
completely out of print for some 15 years. During this time, it has become a rare and sought- 
after volume by physicians and medical bibliophiles. It is again available in a limited reprint. 


Dr. Garrison traces the history of medicine from primitive times up to the first quarter of 
the 20th Century—a period of particular interest when viewed from the 1960's. 


By the late FIELDING H. GARRISON, A.B., M.D. 
996 pages, illustrated £4 14s. 6d. 


7 GRAPE STREET 


W. B. SAUNDERS COMPANY LIMITED LONDON, W.C.2 
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& §. LIVINGSTONE, LTD. 


SHAW’S TEXTBOOK OF OPERATIVE GYNAECOLOGY 
Revised by JOHN HOWKINS, M.p., M.S., F.R.C.S., F.R.C.0.G. 
Second Edition 492 pages 467 illustrations Ls 4s. 


“Contains a wealth of surgical common sense and surgical detail. A great work of which British surgeons and 
gynaecologists may well be proud.” —British Journal of Surgery. 


A CLINICAL PROSPECT OF THE BODY FLUIDS IN SURGERY 
CANCER PROBLEM Second Edition. By A. W. WILKINSON, cum., 
By D. W. SMITHERS, F.R.C.P., F.R.C.S.E., F.R.C.S 
248 pages 70 illustrations 378. 6d. 288 pages 22 illustrations 


SURGERY OF REPAIR AS APPLIED 
PEPTIC ULCERATION TO HAND INJURIES 


A Symposium for Surgeons, Second Edition. By B. K. RANK, ¢.M.G., M.S. (MELB.), 
By CHARLES WELLS, F-r.c.s., and FRACS. and A. R. WAKEFIELD, ms 
JAMES KYLE, M.cH., F.R.C.S., F.R.C.S.1. (MBLB.), F.R.C.S., F.R.A.C.S 


272 pages 69 illustrations 425. 298 pages 486 illustrations 458 


SURGERY AND CLINICAL PATHOLOGY IN THE TROPICS 
By CHARLES BOWESMAN, 0.8.£., B.A., M.D., F.R.C.S.E., F.A.C.S., & 
1,076 pages 381 illustrations Ls 10s 
“This book gets our enthusiastic commendation. To the consultant working under the pampered conditions of 


a Welfare State, or the postgraduate working through the latest textbooks, it brings the fresher air and the healthier 
outlook of the wide open spaces.” — The Practitioner 


TEVIOT PLACE, EDINBURGH 


ROSE & CARLESS: Manual of Surgery 


Consulting Editor: Sir Cecil Wakeley, Bt., K.B.E., C.B., LL.D., M.Ch., D.Sc., F.R.C.S., F.R.S.E., 
F.R.S.A.. F.A.C.S., F.R.A.C.S. 


Editors: Michael Harmer, M.A., M.B., B.Chir. (Cantab.), F.R.C.S., and Selwyn Taylor, M.A., 
D.M., M.Ch. (Oxon.), F.R.C.S. 


With Fourteen Contributors. 
Nineteenth Edition. 1404 pages. 940 illustrations. 84s. Postage 2s. 9d. 


CLINICAL NEUROSURGERY—Volume 6 
Proceedings of the American Congress of Neurological Surgeons 1959 
300 pages. 120 illustrations. 88s. Postage 2s. 9d. 


GLASSMAN & McNEALY: Care of the Surgical Patient 
by J. A. Glassman, M.D., F.A.C.S., F.1.C.S., and R. W. McNealy, M.D., F.A.C.S., F.1.C.S. 
352 pages. 2 illustrations. 52s. Postage 2s. 6d. 


KAZANJIAN AND CONVERSE: 
The Surgical Treatment of Facial Injuries 
by V. H. Kazanjian, M.D., and J. M. Converse, M.D. 
1117 pages. 1155 illustrations (10 in colour). 176s. Postage 2s. 9d. 


BECHTOL, FERGUSON AND LAING: 


Metals and Engineering in Bone and Joint Surgery 


by C. O. Bechtol, M.D., A. B. Ferguson, Jr., M.D., and P. G. Laing, M.B., B.S., F.R.C.S. 
210 pages. 123 illustrations. 64s. Postage 2s. 9d. 


Bailliere, Tindall & Cox 


7 & 8 HENRIETTA STREET, LONDON, WC2 
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The “Medelec” Cardiac Pacemaker 


CARDIAC PACEMAKER 


‘: ¥ This miniature unit has been designed to provide direct 
cardiac stimulation in the event of heart block during surgery . 


By means of implanted electrodes, controlled electric shocks are 
‘ applied to the heart until the intrinsic rhythm is restored. 


The output is variable from o to 12 volts and has repetition 
rates of 40 120 pulses per minute. Shock pulse duration is approxi- 
mately 2 milliseconds. 

A special feature of the apparatus is that it will continue to 
operate in the event of a mains failure. The unit is normally 
operated from an A.C. supply, but in the event of a power 
failure, or to facilitate movement of the patient, the unit will 
continue to operate for a minimum of three hours. 

A meter is provided to indicate the pulse and to check electrode 
continuity. 


4 | STANLEY COX LIMITED 


Medical Division, Electrin House 


93/97 New Cavendish St., London WI 
Telephone: LANgham 4551/6 


Just Published 


PHYSICAL SIGNS 
IN CLINICAL SURGERY 


By HAMILTON BAILEY. t3th Edn. 944 pp. 1142 illustrations, 

a very large number in colour. 75s., post 2s. 3d. 

Completely revised and its scope enlarged; nearly double the amount 

of text and twice the number of illustrations. The new edition will not 

only maintain its position but very greatly enhance it. It would be 
difficult to imagine a finer book. 


FRENCH’S INDEX OF 
DIFFERENTIAL DIAGNOSIS 


Edited by ARTHUR H. DOUTHWAITE. 8th Edn. 

1123 pp. 774 illustrations, many in colour. 126s., post 2s. 6d. 

A treasure-house of information indispensable to specialist and general 

practitioner alike. For the new edition much revision and rewriting 

has been undertaken, new material and illustraticns added, bringing 
the book thoroughly up to date. 


THE STURGE-WEBER 
SYNDROME 


By G. L. ALEXANDER and R. M. NORMAN. 104 pp 
$4 illustrations. 32s. 6d., post Is. 2d. 


The authors define the syndrome with greater precision than hitherto 
and establish a clinico-pathological entity of remarkably uniform 
features. The monograph also supplies a comprehensive survey of the 
neuropathological features and points the way for further research, 
particularly in the field of electrocorticography. 


WRIGHT’S of BRISTOL 


* 


BLADES IN PACKETS OF 6 
HANDLES PACKED SINGLY 


Obtainable from all the leading Supply Houses. 


Sole Manufacturers: THE PARAGON RAZOR CO., SHEFFIELD, ENGLAND 


MEDELES 
ACTIVE INDIFFERENT - 
Additions to the range of 
scalpel handles | 
blades | 
2 For small size blades 
| a 
AA For large size blades 
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HENRY KIMPTON’S PUBLICATIONS 


THE FOOT AND ANKLE 
Injuries, Diseases, Deformities, and Disabilities 
By PHILIP LEWIN, M.D., F.A.C.S., F.1.C.S. 
FourTH EDITION, REVISED 
612 pages 339 illustrations Cloth Price £§ §s. net 


CARE OF MINOR HAND INJURIES 
By ADRIAN E. FLATT, M.A., M.D., F.R.C.S. 
9} ~« 6} in. 266 pages 109 illustrations Cloth Price 71s. 6d. net 


OFFICE ORTHOPEDICS THE EXTREMITIES 
By LEWIS COZEN, M.D., F.A.C.S. Original Text by DANIEL P. QUIRING, Ph.D. 


THIRD EDITION, REVISED AND ENLARGED Second Edition by JOHN H. WARFEL, Ph.D. 
94 « 6} in. 430 pages 
321 illustrations Cloth Price 70s. net | 120 pages 106 illustrations Price 2.48. 6d. 


A MANUAL OF FRACTURES AND DISLOCATIONS 


By BARBARA BARTLETT STIMSON, A.B., M.D., Med.Sc.D., F.A.C.S. 
THIRD EDITION, REVISED 
224 pages 97 illustrations Cloth Price 34s. net 


134 Gt. Portland Street HENRY KIMPTON London, W.1 
Medical Book Department of Hirschfeld Brothers, Ltd. 


HANAU LAMPS for every purpose 


In addition to the 
famous ‘Hanaulux’ 


um JA major operating lamps 
there is a complete 

size Floor manding lamp range of smaller lamps 
lamp for wall mount r operating . 
minor operations. models availabie. theatres. for every purpose. 


Ceiling- | 
suspended ] Small operating 
examination | theatre lamp Floor standing 
lamp. Also giving a specially Small lamp for lamps for 
suitable for narrow field for specialist or | clinics and | 
minor surgery. deep cavities. Ht minor surgery. | consulting rooms. a 


Write or telephone for details 
241 Tottenham Court Road London W.! 


si ER E x rh. D Telephone: LANgham 2464 


94 6} in. 
74 § in. 
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TWIN BOTTLE SUCTION PUMP 


(PATENT No. 773055) 


The G U vacuum pump provides reliable, powerful and adjustable suction, and ample 
displacement for all normal needs. The use of twin bottles and a novel method of 
change-over from one to the other ensure continuous working without interference. 


Made by 


Tue Uninary Mre. Co. Lap. 


28a, 33 & 34 DEVONSHIRE STREET, LONDON, W.1 


DESCRIPTIVE PAMPHLET SENT ON REQUEST 


Surgical and Optical 
Instrument Makers 


Telephone: Welbeck 2835 (3 lines) Telegrams: Cystoscope, Wesdo, London 
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VARICOSE VEIN SURGERY 


ROWDEN FOOTE’S RETRACTOR DICKSON WRIGHT’S RETRACTOR 
With Solid Blade With stainless steel wire blade 


MYERS VEIN STRIPPER 
36” spiral wire with 3” or }” 
diameter acorn head. (Vide 
“Varicose Veins"’ 2nd edition, 
1954. R. Rowden Foote, 
page 152). Also double 
ended model with two de- 
tachable screw-on heads, as 
used by Mr. R. Rowden 
ROWDEN FOOTE’S RETRACTOR Foote. Now available. 


Self-retaining (Vide B.M.J. 27.7.46.) Write for new illustrated brochure of nstruments and Equipment 
used in the treatment of Varicose Veins and Ulcers. 


JOHN BELL & CROYDEN MAKERS OF SURGICAL INSTRUMENTS & APPLIANCES 
WIGMORE STREET, LONDON, Phone: WeELbeck 5555 


Sutures and 
Ligatures 


THE most rigid control of quality is possible only 
under such ideal conditions as Armour have created 
in their unique modern plant at Eastbourne. The 
quality of Armour Sutures and Ligatures is in 
excess of B.P. Standards. 


UNIFORMITY 


FLEXIBILITY | 


Testing suture materia/ at the 
Armour plant in Eastbourne, 


ARMOUR PHARMACEUTICAL COMPANY LTD 


EASTBOURNE* SUSSEX: ENGLAND 


— 
me 
~ 
if’ O U be > 
i 
Ay 
| 
| 
4 
‘ 


Minimum exposure... 
Maximum definition 


Blue Brand film provides the radiologist with an emulsion of uniform 
high speed and superb image quality. 


X-RAY FILM 


Kodak Limited, Medical Sales Division, Kodak House, Kingsway, London, W.C.2 


‘Kodak’ is a registered trade-mark 
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PUMP OXYGENATOR _ 


for specific use in 
Regional and 
Tumor Perfusion 


SIGMAMOTOR 


Fulfills the Requirements 
for Small Flow, Compactness, 
Efficiency and Low Cost 


@ Accurate Control of Flow Rates 
@ Designed for Ease of Operation 
Requires Minimum Amount of Priming Blood 


Recent developments in the field of 
regional and tumor perfusion have: led 
to the design of specialized Sigmamotor 
Equipmient. 

The unit utilizes two Sigmamotor Model 
T-MS Pumps, a Hyman “Pulmo Pak” 
Oxygenator manufactured by Abbott 
Laboratevies. and the necessary tubing 
and fittings to complete the system. Other 
types of oxygenators can easily be incor: 
porated, if desired. The pumps will give 
a loop flow with the arterial and venous 
pumps operating in opposite directions, 
The complete unit as presently assembled 
incorporates the latest modifications 
desired in a regional or tumor perfusion 
apparatus. The components have been 
repeatedly used clinically, The unit wall 
be a valuable aid to any group working 
in the perfusion field. It is also very use- 
ful as a iaboratory or small flow clinical 
heart-lung machine. 


SIGMAMOTOR, INC. 


77 N. MAIN STREET MIDDLEPORT, N. Y. 


Write for literature and prices. 
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Minimum exposure... 
Maximum definition 


Blue Brand film provides the radiologist with an emulsion of umform 


high speed and superb image quality, 


Kodak 


Kodak Limited, Medical Sales Division, Kodak House, Kingsway, London, W.C.2 
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PUMP OXYGENATOR __ 
for specific use in 


Regional and 
Tumor Perfusion 


SIGMAMOTOR 


Fulfills the Requirements 
for Small Flow, Compactness, 
Efficiency and Low Cost 


@ Accurate Control of Flow Rutes 
@ Designed for Ease of Operation 
@ Requires Minimum Amount of Priming Blood 


Recent developments in the field of 
regional and tumor perfusion have led 
to the design of specialized Sigmamotor 
Equipment. 

The unit utilizes two Sigmamotor Model 
T-M3 Pumps, Hyman “Puimo Pak” 
Oxygenator manufactured by Abbott 
Laboratories, and the necessary tubing 
and fittings to complete the system. Other 
types of oxygenators can easily be incor- 
porated, if desired. The pumps will give 
a loop flow with the arterial and venous 
pumps operating in opposite directions. 


The complete unit as presently assembled 
incorporates the latest modifications 
desired in a regional or tumor perfusion 
apparatus. The components have been 
repeatedly used clinically, The unit will 
be a valuable aid to any group working 
in the perfusion field, It is also very use- 
ful as a Jaboratory or small flow clinical 
heart-lung machine, 


SIGMAMOTOR, INC. 


77 N. MAIN STREET MIDDLEPORT, N. Y. Write for literature and price’. 
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Kidde TouRNIQUET 


Automatically Regulated OPERATING ROOM MODEL 


Made in U.S.A. 


permits rapid application of pressure 


maintains desired pre-set pressure at from zero to 
1,000 mm. mercury until change is desired 


allows controlled variations in pressure as needed 
during lengthy procedures 


New Neoprene inflatable cuff— 
combines bladder and envelope 
Velcro™ closure 
Honger end 


Two Medic-air conteiners 
locking bor 


(one in reserve — Medic-air refili— 
one in use) new improved design ond valve 


Pressure Any desired 
controi length of tubing 
kneb 


Male Luer 
connector fo cuff 


The Kidde Tourniquet hangs conveniently at operating table or bedside. 
Pressure is pre-set before applying to the patient and is constant until 
release or adjustment is desired. Inflation is rapid but release of pressure 
is gradual to avoid shock of too sudden drop. Gas used for inflation is 
nontoxic, noninflammable. 


Supplied by 


DOWN BROS. and MAYER & PHELPS Ltd. 


CHURCH PATH MITCHAM SURREY 
Tel: MiTcham 629! 
32 New Cavendish Street, 21 St. Thomas Street, 
London, W.!. London, S.E.!. 
Tel: WELbeck 3764 Tel: HOP 4/4! 


PRINTED IN GREAT BRITAIN BY JOHN WRIGHT AND SONS LTD,, AT THE STONEBRIDGE PRESS, BRISTOL 
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